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Narrow-range  taxa  of  Cerion  (Mollusca:  Cerionidae) 
in  the  northeastern  province  of  Cuba 

Adrian  Gonzalez-Guillen1,  Alejandro  Femandez-Velazquez2, 

Luis  A.  Lajonchere-Ponce  de  Leon3,  and  David  P.  Berschauer4 

1  adrian.polvmita@gmaii.com, 2  ale@cisat.cu. 

3  laionchere@fbio.uh.cu.  4  shellcollection@hotmail.com 

ABSTRACT  The  exceedingly  polytypical  genus  Cerion  (Roding,  1798),  with  around  91-92  species 
described  for  Cuba  is  still  poorly  studied.  The  urgent  need  of  more  studies  related  to  ecology, 
genetics,  environmental  components,  morphology,  conservation  status  plus  a  serious  taxonomic 
evaluation  of  the  genus  in  the  archipelago  is  more  than  evident.  The  present  paper  reviews  the 
narrow-range  Cerion  taxa  that  occur  in  the  coastal  zone  of  the  Holguin  province,  in  northeastern 
Cuba,  including  comments  on  each  taxa.  Additional  observations  related  to  other  taxa  from  the  same 
geographic  coastline  area  are  included  to  reinforce  the  importance  of  further  research  studies  that  the 
authors  believe  need  to  be  conducted. 


KEYWORDS  Mollusca,  Cerion,  land  snails,  Holguin,  Cuba. 


INTRODUCTION 

Cerion  (Roding,  1798)  [Syn.  Strophia  Albers, 
1850]  derives  from  the  Greek  word  kerion  that 
means  honey-comb,  alluding  to  the  resemblance 
of  the  spire  to  an  old-fashioned  bee-hive 
(Pilsbry,  1902).  Of  the  15  large  groups 
described  for  Cerion  by  Pilsbry  in  the  Manual 
of  Conchology  (1901-2),  belonging  to  the 
subgenera  Cerion  ( sensu  stricto),  Strophiops 
(Dali,  W.,  1894),  Diacerion  (Dali,  W.,  1894) 
and  Eostrophia  (Dali,  W.,  1890),  only  5  groups 
or  complexes  are  linked  by  Pilsbry  to  Cuba 
( striatellum ,  maritimum,  scalarinnm, 
cyclostomum  and  mumici).  Nonetheless,  some 
Cuban  species  seems  to  be  far  related  to  the 
vulneratum  and  dimidiatum  groups  as  well.  The 
subgenera  Umbonis  and  Pinguitia  from 
Maynard  (1896)  are  placed  by  Pilsbry  as 
synonyms  of  Strophiops  on  his  genus  revision. 

Around  90-92  species  including  more  than  145 
forms  were  described  as  endemic  to  the  island 


of  Cuba.  In  1957  W.  J.  Clench  stated  about  the 
genus  that  “probably  less  than  20  per  cent  of  the 
names  now  extant  actually  apply  to  valid 
species  or  subspecies”  adding  on  the  next  page 
that  “the  morphological  characters  of  the  shell 
appear  to  be  exceedingly  variable  and  most  of 
the  differences  are  certainly  more  apparent  than 
real”.  Luckily,  in  recent  years  a  renewed  interest 
in  the  Cuban  Cerion  taxa  by  some  malacologists 
offers  new  openings  to  redefine  the  systematics 
and  understanding  of  the  genus. 

The  Holguin  province  in  the  Cuban  archipelago 
holds  around  21  endemic  species  belonging  to 
the  polytypical  genus  Cerion  (Roding,  1798)  of 
the  more  than  50  endemic  land  snails  species 
reported  from  the  coastal  region  of  that  province 
recently  (Fernandez,  A.  et  al,  2016).  Their 
“sedentary”  populations  inhabit  the  coastal 
areas  with  an  apparently  random  geographic 
distribution  (Gould  &  Woodruff,  1986).  The 
species  can  be  found  living  under  the  rotting  or 
dry  leaf  litter,  on  sharp  karst  rocks  or  in  coral 
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rocks  areas  adjacent  to  Sea  Grape  vegetation, 
associated  to  a  broad  range  of  plants  (from  the 
sand  coast  vegetation  through  the  xerophytic 
coastal  shrub  and  reaching  occasionally  the 
microphyll  evergreen  forest)  and  even  over  the 
very  small  pebbles  or  thick  sand  grains  close  to 
the  seashore  and  beaches. 

It  is  advocated  by  some  that  “the  significant 
proliferation  of  the  Cerion  diversity  was  due  to 
the  stochastic  dispersion  by  rafts,  hurricanes  and 
sea  level  changes  caused  by  Pleistocene 
Glaciations  which  amplifies  that  diversity  by 
repetitive  recombination  and  hybridizations 
followed  by  an  isolation  of  adjacent 
populations”  (Fernandez,  A.,  2015).  Many  of 
the  Cuban  Cerion  species  are  in  fact  micro- 
located  or  restricted  to  a  few  square  kilometers; 
becoming  one  of  the  most  threatened  species  in 
the  “resources  struggle”  among  humans  and 
coastline  endemic  species  (the  Cerion  species’ 
sedentary  life  increases  their  fragility  and 
vulnerability).  These  peculiar  snails  occur  “on 
terrestrial  vegetation,  generally  within  100 
meters  of  the  shore,  but  occasionally  1  km  or 
more  from  the  sea,  presumably  in  areas  where 
salt  spray  can  reach  them  from  one  or  more 
directions”  (Clench,  1957;  Harasewych,  et  al., 
2007).  Reports  of  Cerion  populations  over  800 
meters  inland  from  the  coastline  are  still  not 
common,  and  are  indeed  remarkable  findings.  A 
rare  anomaly  in  Cuba,  a  Cerion  p.  peracutum 
population  was  found  on  a  hill  over  60  meters 
above  sea  level  at  1,500  meters  from  the 
coastline.  (Suarez,  et  al .,  2012). 

The  progression  of  fishing  towns  close  to  the 
seaside  areas,  industrialization  in  the  coastal 
zones  associated  with  big  city  economic 
development,  and  the  domestic  tourism  were  the 
first  critical  threats  this  genus  faced  on  the 
island  and  its  keys,  but  a  new  menace  came  not 
so  slowly  over  the  past  decades:  the 
international  tourism  connected  to  the  “beach 


and  sun  attractions”  and  the  infrastructure 
associated  with  their  expansion.  Cerion 
populations  had  a  long  history  of  survival  and 
extinction  in  the  Holguin  province.  Extinction 
events  always  start  with  the  habitat 
fragmentation  and  ground  degradation  leading 
to  disturbances  in  the  populations  followed  by 
the  unmistakable  loss  of  territory.  The 
remaining  Cerion  species  are  circumscribed  to 
small  geographic  areas  close  to  these  tourist 
areas,  and  are  without  a  doubt  doomed  if  the 
environmental  measures  are  not  implemented 
before  it  is  too  late. 

Checklist,  records  and  occasional  comments 
on  the  narrow-range  Cerion  species  and 
subspecies  of  the  Holguin  province 


Cerion  alberti  Clench  &  Aguayo,  1949 


Figure  1.  Cerion  alberti  Clench  &  Aguayo,  1949 
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Distribution:  Next  to  Punta  de  Caracolillo  in  the 
Ramon  de  Antilla  Peninsula,  known  locality  as 
El  Muelle,  just  100  meters  to  the  west  of  the 
Lighthouse,  near  the  Banes  Bay  entrance.  The 
type  locality  stated  as  Punta  de  “El  Fuerte”  is  no 
longer  in  use  by  the  locals  and  no  one  seems  to 
know  where  it  was  exactly  (Suarez,  A.,  et  al., 
2011). 

Remarks:  The  most  restricted  Cerion  species  in 
this  province  is  confined  to  a  20  x  50  meter  area 
of  coastal  vegetation,  mainly  on  the  Sea  Grape 
vegetation  (Suarez,  A.,  et  al.,  2011).  Recent 
findings  on  the  Felipe  Poey  Natural  History 
Museum  historical  collection  revealed  a  locality 
named  “Canon  de  Banes”,  where  some  forms 
including  a/berti  seems  to  converge.  The  shape 
peculiarity  of  this  species  is  related  to  the 
“square  short  form”  that  commonly  appears  in 
its  population  of  capricious  low-flattened  spire 
shells.  This  species  was  reported  parapatric  with 
Cerion  Immberti  (Clench  &  Aguayo,  1949)  in 
the  localities  reported  for  Antilla  vicinity 
(Fernandez,  A.,  et  al.,  2016).  The  specific  name 
derives  from  one  of  the  field  work  collectors  of 
the  expedition  of  1945  (Alberto  R.  Quinones). 

Cerion  saetiae  Sanchez  Roig,  1948 

Distribution:  The  type  locality  Playa  del  Cristo 
on  Saetia  Key  in  the  Nipe  Bay  area  seems  to  be 
a  peripheral  population  for  the  low  quantity  of 
specimens  always  collected  or  found  there.  New 
locality  records  like  Baracutey  Beach  and 
Playita  de  Fidel  (Fidel  little  beach)  enlarge  the 
distribution  zone  of  this  peculiar  species  and  the 
former  seems  to  be  the  original  population 
nucleus  (the  distance  between  Playa  del  Cristo 
and  Playita  de  Fidel  is  around  1.83  km). 

Remarks:  On  Baracutey  Beach  in  the  Ramon  de 
Antilla  Peninsula  vicinity  this  species  inhabits  a 
narrow  range  no  larger  than  500  square  meters 
in  what  the  botanists  refer  as  “sand  vegetation 


complex”,  this  means  that  the  remaining 
population  in  the  southeast  of  this  Peninsula  is 
extremely  restrained.  Crossing  the  saltwater 
channel  in  front  on  Playita  de  Fidel  at  Saetia 
Key  a  higher  density  of  individuals  can  be 
found  (the  populations  of  Baracutey  and  Cristo 
beaches  presented  what  it  seems  to  be  a 
demographic  cline  with  very  few  living 
specimens).  The  shell  shape  of  this  petite  aged- 
ivory  color  species  shows  a  remarkable 
umbilicus  depth  on  the  last  whorl  of  the  adults 
and  nicely  conical  first  spires. 


Figure  2.  Cerion  saetiae  Sanchez  Roig,  1948 
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Cerion  hessei  Clench  &  Aguayo,  1949 


Figure  3.  Cerion  hessei  Clench  &  Aguayo,  1949 


Distribution:  The  type  locality  is  Balcon  de 
Damas  in  Guardalavaca  beach  area  on  Banes 
municipality.  New  records  of  the  species  point 
to  Baracutey  Beach  in  Antilla  vicinity. 

Remarks:  Graciously  plentiful  ribbed  fat  shape 
Cerion  species.  Found  during  the  July-August, 
1945  well  known  field  expedition  by  William  J. 
Clench,  Carlos  G.  Aguayo,  Alberto  R.  Quinones 


(Banes)  and  Jose  A.  Garcia  Castaneda 
(Holguin).  Clench  &  Aguayo  stated  in  their 
description  that  this  size-inconstant  species 
from  the  type  locality  exhibit  “some  of  the 
tiniest  individuals  known  for  the  genus” 
inhabiting  areas  under  the  dry  ground  foliage  of 
curiously  dwarf  Sea  Grape  trees  (northern  coast 
keys  like  Cayo  Cruz  in  Camagiiey  province  and 
Cayo  Santa  Maria  in  Santa  Clara  province 
possess  dwarf  Cerion  morphs). 

Cerion  torrei  ornatum  Blanes  in  Pilsbry  & 
Vanatta,  1899  (the  date  in  the  pages  of  the 
publication  was  indeed  1898  but  the 
Proceedings  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  book  printing  was 
1899) 


Figure  4.  Cerion  torrei  ornatum  Blanes  in  Pilsbry 
&  Vanatta,  1899 
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Distribution:  Besides  the  type  locality  at  Faro  de 
Vita  in  Puerto  de  Vita,  where  Francisco  E. 
Blanes  collected  the  described  specimens,  this 
subspecies  is  found  nearby  on  Playa  Blanca  in 
the  Bariay  Bay,  and  Estero  de  Pesquero  Nuevo, 
in  the  Rafael  Freyre  municipality. 

Remarks:  Indeed  one  of  the  most  beautiful  fine- 
ribbed  Cerion  forms  strongly  associated  with 
the  Sea  Grape  or  Uva  Caleta  ( Coccoloba  uvifera ) 
and  other  few  plants  like  Almacigo  ( Bursera 
simaruba ),  Uvilla  {Coccoloba  diversifolia )  or 
Guao  de  costa  {Metopium  cf.  toxiferum).  A 
problem  related  to  the  described  torrei 
subspecies  in  the  province  {torrei,  ornatum, 
moralesi)  is  that  two  of  them  {ornatum  and 
torrei )  were  labeled  with  the  same  type  locality 
(what  seems  to  occur  is  that  C.  t.  ornatum 
inhabits  the  western  side  of  the  Vita  Bay,  and  C. 
t.  torrei  dwell  on  the  eastern  side).  This 
subspecies  can  be  easily  confused  with  Cerion 
humberti  by  a  non-expert.  Clench  &  Aguayo 
around  1949  indicated  that  the  torrei  group  of 
species  is  very  complex  and  shows  high  pattern 
variability. 

Cerion  vulneratum  lepidum  Clench  &  Aguayo, 
1951 

Distribution:  Still  located  in  its  type  locality  at 
Laguna  de  Punta  de  Mulas  (Lagoon  of  Punta  de 
Mulas)  at  8.2  kilometers  east  of  Lucrecia 
Lighthouse  in  Banes  municipality. 

Remarks:  Found  on  a  remarkably  small  area  not 
bigger  than  210  square  meters.  This  is  a  slender 
narrower  red-brown  marble  colored  Cerion 
subspecies  with  irregular  axial  streaks  and  acute 
apex,  showing  a  high  contrast  of  white  and 
brown  in  its  coloration  (common  coloration 
pattern  found  on  many  Cerion  species  were 
reddish  or  brownish  axial  bands  cover  the  shell 
body).  Additional  field  work  is  needed  in  the 
area  between  Punta  de  Mulas  and  Punta  de 


Manglito  in  order  to  identify  another  population 
of  this  subspecies  to  clarify  doubts  about  its 
distribution. 


*\ 


Figure  5.  Cerion  vulneratum  lepidum  Clench  &  Aguayo,  1951 

Cerion  vulneratum  vulneratum  Kiister,  1855 

Distribution:  Caletones  beach  in  Gibara  is  the 
locality  where  this  subspecies  is  found. 
Originally  was  identified  from  Gibara  (named 
Jibara  in  old  descriptions  and  labels)  and  also  15 
km  west  of  Caletones. 

Remarks:  Considered  very  rare  today  by  experts. 
Gibara  is  an  area  where  some  Cerion  endemic 
species  are  prolific,  making  it  more  difficult  to 
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find  species  of  lower  population  densities.  The 
other  related  vulneratum  subspecies  (pandionis 
and  vallei)  are  found  on  Puerto  Padre,  an  area 
that  a  long  time  ago  was  considered  part  of  the 
Holguin  province  (since  1976  this  area  belongs 
to  Las  Tunas  province). 

Cerion  aguayoi  bequaerti  Torre  &  Clench, 
1932 


Figure  6.  Cerion  aguayoi  bequaerti  Torre  &  Clench,  1932 

Distribution:  A  continuous  distribution  of 
around  6  kilometers  in  “straight  line”  from 
Cabo  de  Lucrecia  dunes  (its  type  locality)  to 
Punta  de  Manglito,  4.2  kilometers  northeast  of 
the  Lighthouse;  also  reaching  the  proximity  of 
Playa  del  Muerto  (Dead  man  beach),  a  beach 
around  2  kilometers  west  to  the  Lighthouse. 


Remarks:  A  larger  size  attractive  cylindrical 
Cerion  subspecies  with  opaque  porcelain 
whitish  or  greyish-white  coloration.  The  axial 
striation  is  generally  lost  in  most  of  the 
population  individuals  displaying  a  smooth 
appearance. 

Cerion  banesense  Clench  &  Aguayo,  1949 

Distribution:  To  the  east  of  Sama  Bay  (the  type 
locality  of  this  species  is  found  from  the 
Lighthouse  to  one  mile  east),  also  found 
discontinuously  from  Ensenada  de  Rio  Seco 
(Dry  River  Cove)  to  the  vicinity  of  Playa  del 
Muerto  and  neighboring  Cabo  Lucrecia,  all 
belonging  to  Banes  municipality. 

Remarks:  Attractive  axial  ridged  species 
characterized  by  a  deep  red-brown  mottled 
coloration.  The  shell  shape  variability  of  the 
populations  was  described  by  Clench  &  Aguayo 
in  their  notes  in  the  original  species  description. 

Cerion  disforme  Clench  &  Aguayo,  1 946 


Figure  7.  Cerion  disforme  Clench  &  Aguayo,  1946 
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Distribution:  This  species  was  described  from 
the  vicinity  of  Punta  Manolito  in  the  Ramon  de 
Antilla  Peninsula.  Interestingly,  both  of  its 
subspecies  ( disforme  Clench  &  Aguayo,  1946 
and  nodali  Clench  &  Aguayo,  1953)  occur  at 
the  same  locality.  Also  in  El  Arenal  (or  Arenazo) 
to  Yuraguanal,  area  very  close  to  Punta 
Manolito.  The  proximity  among  C.  alberti  and 
C.  disforme  populations  is  about  2  kilometers. 

Remarks:  The  disforme  subspecies  inhabits 
different  microhabitats  with  parapatric  micro¬ 
distribution.  C.  disforme  disforme  is  found 
associated  to  karst  irregular  large  rocks  and 
occasionally  over  some  xerophytic  shrub  palms 
( Thrinax  radiata  and  Cocothrinax  cf  salvatoris ) 
and  the  evergreen  forest  ecotone,  and  the  C. 
disforme  nodali  (Clench  &  Aguayo  in  Aguayo, 
1953)  subspecies  is  found  on  high  ground  sand 
dunes-small  rocks  substrate  and  frequently  over 
the  dead  leaves  and  branches  in  the  evergreen 
forest  ecotone.  The  three  species  disforme , 
alberti  and  geophilus  are  considered  true  gems 
in  the  Cerion  genus  due  to  their  divergent  and 
unique  morphology,  which  is  contrary  to  the 
usual  assumption  that  “geographically  closer 
species  can  show  closer  morphological 
characteristics”  (Rodriguez-Ochoa,  A.,  2014). 
This  is  far  from  being  accurate  because  in  just  a 
few  kilometers  of  certain  Holguin  province 
areas  very  different  Cerion  species  can  be  found. 

Cerion  geophilus  Clench  &  Aguayo,  1 949 

Distribution:  Punta  de  Piedra  (Stone  Point)  is 
the  type  locality  but  also  the  geographic  range 
includes  Morales  Beach,  1 1  km  southeast  from 
Banes  city. 

Remarks:  A  large  or  robust  semi-square  Cerion 
species  adorned  with  strong  axial  ridges  through 
all  the  shell  whorls.  The  resemblance  of  the 
semi-square  flat  spire  shaped  species  geophilus , 
disforme,  alberti  and  torrei  is  thought- 


provoking;  their  populations  are  divided  by  a 
sea  bottleneck  from  Boca  de  la  Bahia  de  Banes 
(Banes  Bay  Mouth)  to  the  Bay  itself.  Another 
strongly  and  thick  ribbed  species  that  can  be 
semi-square  from  Ensenada  de  Mora  in  Granma 
province  that  is  worth  mentioning  is  Cerion 
ramsdeni  turgidum  (Torre  &  Welch,  1934), 
collected  by  Henry  A.  Pilsbry  and  D’Alte 
Aldridge  Welch  on  August  8,  1928,  but  seems 
to  be  more  related  with  species  from  Grand 
Cayman  and  Haiti.  We  also  suspect  that 
geophilus  possibly  is  related  to  the  scalarinum 
species  complex,  or  that  this  species  is  possibly 
just  a  very  large  variety  of  disforme. 


Figure  8.  Cerion  geophilus  Clench  &  Aguayo,  1949 


Cerion  blanesi  bariayi  Aguayo  &  Jaume,  1957 

Distribution:  The  type  locality  of  this  subspecies 
is  Miramar,  east  of  Bariay  Bay. 

Remarks:  Similar  to  C.  torrei  ornatum  at  first 
sight,  but  a  closer  observation  shows  that  C. 
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blanesi  baryai  has  a  different  ribbed  pattern, 
with  less  separation  between  ribs.  The 
population  density  of  this  subspecies  is  still 
abundant. 

Cerion  feltoni  Sanchez  Roig,  1951 

Distribution:  The  type  locality  of  this  species  is 
Felton  in  the  Mayari  municipality. 

Remarks:  One  of  the  authors  sought  to  collect 
feltoni  four  times  between  2012  and  2016  at  the 
type  locality,  but  was  unable  to  find  any  living 
or  dead  specimens.  Increased  human  settlements 
and  deforestation  in  the  area  could  be  the  cause. 


Figure  9.  Cerion  feltoni  Sanchez  Roig,  1951 


Cerion  nipense  Aguayo,  1953 

Distribution:  The  type  locality  is  Playa  de  Juan 
Diaz  on  Nipe  Bay,  Mayari  municipality, 
however,  noted  on  the  map  Playa  de  Juan 
Vicente  could  possibly  be  the  same  location, 
albeit  with  a  slightly  revised  name. 

Remarks:  One  of  the  authors  unsuccessfully 
searched  for  nipense  several  times  between 
2012  and  2015  at  the  Playa  de  Juan  Vicente 
locality  but  found  only  dead  specimens. 


Figure  10.  Cerion  nipense  Aguayo,  1953 
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Cerion  prestoni  Sanchez  Roig,  195 1  Cerion  paucisculptum  Clench  &  Aguayo,  1952 


Distribution:  Preston  on  Nipe  Bay,  Mayari 
municipality. 

Remarks:  This  is  similar  to  the  feltoni  situation. 
A  species  that  somehow  resembles  a  Cerion 
from  the  scalarinum  complex,  but 
morphologically  differs  in  having  thick  ribs 
with  several  striations.  The  scalarinum  species 
complex  “represents]  a  divergent  element, 
rather  strikingly  from  other  members  of  the 
genus  Cerion ”  (Clench,  W.  J.,  1957),  and  for 
that  reason  it  is  important  to  try  to  locate  this 
population. 


Figure  11.  Cerion  prestoni  Sanchez  Roig,  1951 


Distribution:  The  type  locality  is  in  Punta  de 
Musica,  Sama  Bay,  Banes  municipality.  It  is 
only  known  from  this  type  locality. 

Remarks:  There  are  no  actual  records  of  field 
work  in  the  type  locality.  However  we  are 
hopeful  that  these  organisms  are  not  extinct 
because  the  C.  banesense  populations  inhabit  in 
the  neighboring  localities  of  Arroyo  Seco  (Dry 
Stream),  Rio  Seco  (Dry  River)  and  Ensenada  de 
Rio  Seco  area  (Dry  River  Cove  area).  This 
species,  paucisculptum,  was  collected  by 
Alberto  R.  Quinones  around  1947  when  Sama 
Bay  was  less  fragmented  and  undisturbed.  With 
numerous  slender  axial  ribs  this  Cerion  can  be 
distinguished  from  the  scalarinum  species 
complex  and  differs  from  other  closely  related 
forms  like  sueyrasi  in  the  shell  shape  roughness 
of  the  axial  ribs.  Future  research  on  the 
subgenus  Umbonis  might  confirm  a  closer 
relationship  between  several  nominate  species. 

OBSERVATIONS  AND  CONCLUSIONS 

Studies  of  Cerion  species  in  areas  like  Gibara, 
Banes  and  Antilla  verify  what  Pilsbry  indicated 
around  1902,  writing  that  “the  species  are 
subject  to  a  remarkable  range  of  individual  and 
local  variation.  Thus  many  species  vary  from 
strongly  and  conspicuously  ribbed  to  entirely 
ribless  and  smooth”.  Some  of  the  above 
mentioned  species  have  hybridized  in  the  areas 
where  their  populations  overlap,  which  is 
nothing  new  in  Cerion,  but  it  is  worth 
mentioning  that  the  large  Cerion  torrei  moralesi 
(Clench  &  Aguayo,  1951)  hybridize  with  the 
species  aguayoi,  geophilus  and  banesense 
(although  we  have  doubts  about  hybrids  with 
banesense),  and  possibly  other  species  as  were 
recently  collected  by  one  of  the  authors  distant 
from  the  Cocos  vicinity,  Gibara  area.  In  our 
opinion,  the  hybridized  specimens  among 
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restricted  range  taxa  are  not  any  less  important 
in  conservation  terms.  We  could  say  that  one  of 
the  most  awesome  sharply  ribbed  shaped 
subspecies,  the  creamy  color  Cerion  (Umbonis) 
scalarinum  sueyrasi  (Blanes  in  Pilsbry  & 
Vanatta,  1899),  with  its  wide-ranging 
distribution  from  west  of  Sama  Bay  to  Antilla 
(the  type  locality  is  further  western  into  Vita 
vicinity)  are  not  recounted  as  part  of  any 
hybridization  process  on  the  same  area  where 
the  ones  we  mention  dwell. 

From  Gibara  Bay  area  to  Caletones  beach  there 
is  an  interesting  congregation  of  some  taxa  like 
C.  a.  aguayoi  (Torre  &  Clench,  1932),  C.  b. 
blanesi  (Clench  &  Aguayo,  1951),  C. 
dimidiatum  (Pfeiffer,  1847),  C.  j.  josephi 
(Clench  y  Aguayo,  1949),  C.  m.  microdon  and 
C.  m.  pygmaeum  (syn.  C.  tenuilabre  pygmaeum ) 
[both  Pilsbry  &  Vanatta,  1896],  C.  s. 
scalarinum  (Pfeiffer  &  Gundlach,  1860) 
[Strophiops  fcoconi  Maynard,  1896],  C.  torrei 
moralesi  (a  new  locality  record)  and  C.  v. 
vulneratum  (Kuster,  1855).  We  considered  this 
to  be  a  “hot  spot”  area  and  most  relevant  for 
Cerion  diversity  in  the  Oriente  region  of  the 
island,  but  until  further  studies  of  the  narrow 
range  of  the  taxa  inhabiting  this  region  occur  we 
did  not  consider  them  as  significant  enough  to 
be  included  in  this  paper. 

C.  microdon  subspecies  above  mentioned 
inhabit  allopatric  areas,  one  in  the  west  of 
Gibara  Bay  and  the  other  in  the  east  section  of 
the  bay,  however  no  living  individuals  have 
been  found  since  2001  (hurricanes  and  flooding 
likely  devastated  the  populations  on  both  bay 
sides).  Nevertheless,  a  recent  find  of  what 
appears  to  be  pygmaeum  by  one  of  the  authors 
in  Punta  Goleta,  leaving  Gibara  city  on  the  road 
to  Caletones  looks  very  promising.  The 
microdon- like  crassiustulum  and  hessei  are 
among  the  tiniest  of  the  Holguin  province 
Cerionidae  species  reported  (by  that  we  mean 


that  in  their  populations  it  is  common  to  find 
dwarf  morphs),  regrettably  there  are  no  serious 
studies  on  their  genetic,  ecology,  taxonomy  or 
conservation  status. 

Likewise  the  Cerion  populations  from  Levisa 
Bay  to  Moa  lack  enough  field  work  to  include 
them  into  this  article.  The  so-called  infraspecific 
taxa  from  Cerion  alleni  (that  includes  alleni 
Pilsbry,  1929;  madama  Sanchez-Roig,  1951; 
migueleti  Sanchez-Roig,  1951;  sanchezi  Clench 
&  Aguayo,  1953),  Cerion  tanamensis  (Sanchez- 
Roig,  1951)  or  the  Cerion  crassiusculum  smithi 
(Blanes  in  Pilsbry,  1902)  remain  under  study  by 
the  authors. 

Note:  The  dimidiatum  groups  were  initially 
related  to  long  cylindrical-conical  shells,  rib- 
striate  or  smooth  (Pupa  dimidiata  Pfeiffer  1847); 
on  the  other  hand  the  proteus  group  was  known 
for  having  stronger  and  squatter  shells  (Pupa 
proteus  Pfeiffer  &  Gundlach,  1860/1861). 
Pilsbry  (1901-2)  described  the  characteristics  of 
the  Cuban  Groups  like  this:  cyclostomum  [Fine- 
ribbed  or  striate  and  rather  small  species,  with 
the  parietal  tooth  short  and  central,  sometimes 
obsolete.  Species  difficult  to  discriminate.]; 
maritimum  [Rather  large,  stout,  cylindric 
species,  ribbed,  rib-striate  or  smooth,  the  sutures 
but  slightly  impressed;  the  parietal  tooth  usually 
short  (but  sometimes  lengthened).];  scalarinum 
[Shell  strongly  ribbed  and  densely  sculptured 
with  incised  spiral  striae.  Parietal  tooth  short 
and  median.];  mumia  [The  species  are  cylindric, 
usually  quite  long,  sculptured  with  rather  wide 
spaced  ribs,  which  are  occasionally  wanting  on 
the  cone;  color  whitish  or  marbled  and  speckled; 
parietal  lamella  varying  from  rather  long,  the 
inner  termination  not  readily  visible  from  the 
aperture,  to  shorter  or  obsolete.  The  whorls  are 
rather  convex.]  and  striatellum  [The  parietal 
lamella  is  long,  extending  inward  to  a  dorsal 
position,  and  usually  interrupted  or  partially  so 
in  the  middle,  when  it  would  be  described  as 
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two  lamellae,  one  behind  the  other.  A  short 
infraparietal  lamella  lies  between  the  middle  of 
the  parietal  lamella  and  the  axis.].  In  the 
historical  collections  it  is  easy  to  find  Holguin 
province  Cerion  species  labeled  as  C.  proteus 
alberti  or  C.  proteus  percostatum  (=  Cerion 
geophilus). 

Note:  This  is  not  a  systematics,  classification  or 
taxonomic  paper,  but  rather  an  account  and 
commentary  about  the  narrow-range  Cerion 
species  from  the  Holguin  province  in  Cuba, 
accordingly  we  have  consciously  chosen  to  use 
historically  recognized  names  of  Cuban  Cerion 
taxa  rather  than  follow  the  latest  infonnal 
internet  systematics  of  M.G.  Harasewych  and 
others.  We  have  done  so  in  order  to  preserve  the 
diversity  of  the  many  species,  subspecies  and 
forms  and  secondarily  because  a  number  of 
species  have  been  synonymized  without 
sufficient  explanation. 
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Figure  12.  Cerion  moralesi  x  geophilus  hybrid  on  rock 
at  Playa  de  Morales  (Morales  beach),  Banes  Municipality. 
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Figure  14.  A,  B,  C  =  Cerion  aguayoi  bequaerti,  from  Faro  de  Lucrecia  and  Punta  de  Mulas,  Banes;  D,  E,  F  =  C.  alberti ,  Punta  del 
Fuerte  and  Cande  Banes,  Bothon  Banes;  G,  H  =  C.  disforme  disforme  =,  Punta  Manolito,  Banes;  I  =  C.  feltoni  Mavari,  Paratype  MFP 
(Museum  of  Natural  History  “Felipe  Poey”,  Havana  University);  J,  K,  L  =  C.  disforme  nodali  =  Canon  de  la  entrada  de  Banes  cerca 
del  Faro  de  Banes;  M,  N,  O  =  C.  geophilus,  Ensenada  de  Morales,  Banes. 
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Figure  15.  A,  B  =  Cerion  hessei ,  Balcon  de  las  Damas,  Guardalavaca,  Banes;  C  =  C.  migueleti,  Cayo  Miguel.  Boca  del  Yaguaneque, 
Cananova,  Sagua  de  Tanamo;  D  =  C.  nipense,  Playa  Juan  Diaz,  Nipe  Bay,  Mayari;  E,  F  =  C.  paucisculptum,  Punta  de  Musica,  Sama, 
Banes;  G  -  C.  prestoni  ,  Nipe  Bay,  Matari;  H,  I,  J  =  C.  scalarinum  sueyrasi,  from  Boca  de  Sama  to  1  km  west.  Banes;  K  =  C. 
tanamensis ,  Sagua  de  Tanamo,  Paratype  MFP;  L,  M,  N  =  C.  torrei  moralesi,  Punta  Morales,  Banes;  O,  P  =  C.  torrei  ornatum,  west 
side  of  Puerto  de  Vita,  Rafael  Freyre;  Q,  R  =  C.  vulneratum  lepidwn.  Laguna  en  Punta  de  Mulas,  Banes. 
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Haliotis  kamtschatkana  Jonas,  1845  -  a  Single  Species, 
not  a  Pair  of  Subspecies 

Buzz  Owen1  and  Arjay  Raffety2 
1  P.O.  Box  601,  Gualala,  CA  95445  buzabman@mcn.org 
2  13214  Fiji  Way  Unit  A,  Marina  del  Rey,  CA  90292  JArjavR@aol.com 

ABSTRACT  Haliotis  kamtschatkana  kamtschatkana  Jonas,  1845,  and  Haliotis  kamtschatkana 
assimilis  Dali,  1878,  are  shown  to  represent  a  single  species,  Haliotis  kamtschatkana  Jonas,  1845. 
This  conclusion  is  reached  by  an  extensive  examination  of  shell  specimens  throughout  the  range  of 
the  species  and  of  the  animal  itself.  This  conclusion  is  corroborated  by  no  genetic  differentiation 
existing  between  the  subspecies  at  the  molecular  level  (Gruenthal  and  Burton,  2005;  Supemault,  et 
al.,  2010).  Photoplates  of  specimens  illustrate  differences  in  shell  morphology  and  colorations  at 
various  locations  throughout  the  range  of  the  species. 

KEYWORDS  Haliotidae,  Haliotis ,  Haliotis  kamtschatkana ,  polymorphic,  variability. 


INTRODUCTION  Worldwide,  there  are  over 
80  species,  subspecies,  and  forms  of  Family 
Haliotidae.  As  late  as  1965,  eight  of  these  were 
species  level  taxa  endemic  to  the  Eastern  Pacific 
coast,  ranging  from  Sitka,  Alaska,  USA  to 
central  Baja  California,  Mexico  including  the 
offshore  islands  of  this  area.  One  species, 
Haliotis  kamtschatkana  Jonas,  1845,  was 
described  from  specimens  reportedly  from 
Unalaska  Island,  in  the  Aleutian  Islands,  Alaska. 
However,  this  was  clearly  an  error,  as  the 
species  is  not  found  north  of  Salisbury  Sound, 
about  20  km  north  of  Sitka,  Alaska.  A  second 
species,  Haliotis  assimilis  Dali,  1878,  was 
described  from  specimens  from  Monterey  and 
San  Diego,  California.  Figure  1  juxtaposes  four 
shell  specimens,  two  from  the  northern  range 
and  two  from  the  southern  range.  Given  the 
distance  separating  these  localities  is  roughly 
1500  km  and  they  appear  significantly  different 
in  morphology  and  coloration,  it  is 
understandable  how  two  distinct  species  were 
originally  designated. 

Owen  began  observing  these  two  species 
initially  as  a  commercial  abalone  diver  and 


eventually  as  an  aquaculturalist.  One  particular 
trait  that  Owen  observed  is  that  these  two 
species  occasionally  exhibited  a  spiral  orange 
band  as  shown  in  Figure  1  (specimens  3  and  4). 
Even  with  this  band,  the  specimens  shown  in 
Figure  1  still  exhibit  markedly  different  shell 
morphologies.  Owen  also  observed  very 
‘intermediate’  specimens  of  the  two  species  in 
which  the  animal  looked  the  same  but  the  shell 
morphology  had  characteristics  of  both  H. 
kamtschatkana  and  H.  assimilis  (see  original 
species  descriptions  in  Jonas,  1845,  and  Dali, 
1878).  In  1959,  after  five  years  examining  a 
growing  amount  of  material,  Owen  became 
convinced  the  pair  of  taxa  represented 
subspecies  rather  than  full  species.  It  was 
Owen’s  observations  and  working  with  James  H. 
McLean  that  led  to  these  two  species  being 
reclassified  as  subspecies  (H.  kamtschatkana 
kamtschatkana  and  H.  kamtschatkana  assimilis) 
as  captured  in  McLean’s  1966  doctoral 
dissertation  while  at  Stanford  University 
(McLean,  1966).  The  epipodia  were  identical 
and  only  morphological  shell  characteristics 
were  observed  to  differentiate  the  two 
subspecies  (McLean,  1 966). 
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FIGURE  1.  Haliotis  kamtschatkana.  A-  Denman  Island,  British  Columbia,  Canada.  100.5  mm;  B  -  Point  Arena,  California,  USA.  115.4 
mm;  C  -  Point  Loma,  California,  USA.  131.2  mm;  D  -  Northern  Baja  California,  Mexico.  101.4  mm.  All  live-taken  by  diving.  3-20  m. 


Since  then,  both  authors  have  endeavored  to 
observe  shell  specimens  in  massive  quantities 
throughout  the  range  of  the  kamtschatkana 
species  as  well  as  occasional  live  specimens 
encountered  in  the  Pacific  Ocean  or  in  marine 
laboratories.  Genetic  tests  of  abalone  species 
among  the  northeastern  Pacific  Ocean  designed 
for  use  in  forensic  purposes  in  the  British 
Columbia  courts  (for  enforcement  actions 
against  poachers)  can  distinguish  the  seven 
North  American  species  of  abalone  based  upon 
sequence  differentiation  (Supemault,  et  al., 
2010).  An  analysis  of  lysin  and  VERL 
sequences  in  the  eastern  Pacific  abalone  species 
confirmed  the  previously  hypothesized  close 
evolutionary  relationships  among  North 
American  abalone  species  (McLean,  1966; 
Geiger,  2000;  Gruenthal  and  Burton,  2005; 
Supemault,  et  al.,  2010).  Two  genetic  tests 
readily  differentiate  “pinto/threaded”  abalone 
from  the  remaining  six  North  American  abalone 
species,  however  H.  kamtschatkana 
kamtschatkana  and  H.  kamtschatkana  assimilis 
are  indistinguishable  through  molecular  analysis 
of  nuclear  DNA,  lysin,  or  traditional  COI 
mitochondrial  sequences  (Gruenthal  and  Burton, 
2005;  Supemault,  et  al.,  2010).  The  fact  that 
these  two  supposed  subspecies  cannot  be 
distinguished  through  molecular  analysis 


suggests  that  any  differences  in  shell 
morphology  may  not  reflect  a  restriction  in  gene 
flow,  but  may  result  instead  from  environmental 
influences  or  a  simple  Mendelian  polymorphism 
(Supemault,  et  al.,  2010).  The  remainder  of  this 
paper  explains  why  there  are  not  two  species,  or 
even  two  subspecies  at  hand,  but  rather  one 
single  species  that  exhibits  a  remarkable 
plasticity  in  shell  attributes  including 
morphology  and  coloration. 

Abbreviation  of  collections:  BOC:  Buzz 
Owen  Collection,  Gualala,  CA,  USA;  ARC: 
Arjay  Raffety  Collection,  Marina  del  Rey,  CA, 
USA;  AMC:  Athena  Maguire  Collection, 
Freestone,  CA,  USA;  JLC:  Julian  Lee 
Collection,  Los  Angeles,  CA,  USA;  JCC: 
Johnathan  Centoni  Collection,  Trinidad,  CA, 
USA. 

Materials  and  methods:  Shell  specimens 
photographed  were  cleaned  with  any  of  the 
following  tools:  Xacto  tool  with  #11  blade, 
dental  scalers,  wire  brushes,  tooth  brushes. 
Shell  specimens  were  slightly  moistened  with 
mineral  oil.  They  were  then  photographed  with 
either  Canon  A650ES  or  Nikon  Coolpix  5700 
digital  cameras.  The  images  were  processed  in 
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Adobe  Photoshop  Version  6  and  placed  on 
black  plates. 

Shells  examined:  Haliotis  kamtschatkana: 
Alaska,  USA,  to  British  Columbia,  Canada: 
>500  specimens;  North  Coast  of  California 
(Fort  Ross  to  Mendocino/Fort  Bragg),  USA: 
>250  specimens;  Cambria  to  Point  Conception, 
California,  USA:  >5,000  specimens;  Point 
Loma,  California,  USA,  to  Baja  California 
Norte,  Mexico:  >20,000  specimens. 

DISCUSSION 

Haliotis  kamtschatkana  has  an  expansive  range 
from  Alaska,  USA,  to  Baja  California,  Mexico, 
and  there  are  definitely  classic  ‘northern’  and 
‘southern’  looking  shell  morphologies  as 
described  immediately  below.  As  the  plates  are 
introduced,  particular  features  to  note  within 
localized  ranges  are  discussed.  Additionally, 
there  are  several  other  Eastern  Pacific 
Gastropods  that  have  expansive  ranges  similar 
to  H.  kamtschatkana.  These  include  the 
following  species  that  range  from  Alaska,  USA, 
to  Baja  California,  Mexico:  Bathybembix  bairdii, 
Cidarina  cidaris,  Nucella  ostrina,  Calliostoma 
annulatum,  Astraea  (Pomaulax)  gibberosus, 
Ceratostoma  foliation,  Lottia  gigantean, 
Ocinebrina  interfossa,  and  Ocinebrina  lurida. 

The  shells  which  exhibit  a  ‘northern 
morphology’  have  a  more  elongated  overall 
shape,  lighter  weight,  3  to  6  open  holes 
(tremata),  exhibit  a  somewhat  lumpy  surface 
with  prosocline  ridges/folds  emanating  from  the 
apex  of  the  shell  but  not  extending  to  the  row  of 
holes,  and  a  spire  that  is  more  pronounced 
rather  than  flush  with  the  suture.  With  respect 
to  colors,  some  shells  have  a  solid  color  but  are 
generally  orange  or  red.  Most  shells  have  some 
sort  of  patterning,  usually  a  blotchy  white  or 
green,  and  uncommonly,  a  shell  exhibits  a  spiral 
orange  band  ( e.g .  Figure  1-B)  and  even  more 


uncommonly  a  spiral  green  band  (Figures  6-T 
and  11-D).  With  respect  to  sculpture,  most 
shells  have  ribs  that  are  muted  in  height, 
sometimes  without  minor  threads  interspersed 
between  major  ribs,  and  sometimes  with  no 
discemable  ribs  or  minor  threads  at  all  (smooth). 
The  shell  is  generally  much  thinner  and 
therefore  more  lightweight  than  the  ‘southern 
morphology’  forms.  Though  some  shells 
exhibit  some  very  prominent  prosocline  ridges 
about  the  apex,  others  can  exhibit  almost  no 
undulations  but  are  still  thin.  There  is  usually  a 
fairly  deep  channel  in  the  peripheral  area 
between  the  row  of  holes  and  the  columella. 

The  shells  which  exhibit  a  ‘southern 
morphology’  have  a  more  rounded  overall  shape, 
medium  weight,  4  to  7  open  holes  (tremata), 
exhibit  a  fairly  smooth  surface  with  raised 
and/or  colored  spiral  ribs,  and  a  spire  that  is 
more  flush  with  the  suture.  With  respect  to 
colors,  some  shells  have  a  solid  color  (orange, 
red,  green,  and  rarely  white),  some  have 
variable  colored  ribs  that  resemble  porcupine 
quills,  some  exhibit  pinwheel  color  patterns,  and 
about  5  to  10%  of  the  population  exhibit  a  spiral 
orange  band  (e.g.  Figure  1-D).  Rarely,  this 
spiral  band  is  red  (Figure  10-R)  or  green  (Figure 
10-1),  rather  than  orange.  With  respect  to 
sculpture,  most  shells  exhibit  raised  ribs  and 
usually  there  are  10  to  16  wider  ribs  with  sets  of 
3  to  4  minor  threads  in  between  the  major  ribs. 
The  shell  surface  can  range  from  nearly  smooth 
to  somewhat  lumpy  (having  prosocline 
ridges/folds)  in  a  small  percentage  of  specimens. 
The  shell  is  generally  thicker  and  therefore 
more  medium  in  weight  than  the  ‘northern 
morphology’  specimens.  Some  southern  shells 
are  extremely  deep,  resembling  hemispheres 
(Figure  10- A,  B).  There  is  a  groove  between 
the  row  of  holes  and  the  columella  but  not  as 
pronounced  as  the  deeper  channel  found  in  the 
specimens  exhibiting  more  northern 
morphology. 
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FIGURE  2.  Haliotis  kamtschatkana  Jonas,  1845.  Live  animals  photographed  in  silv  near  Mendocino,  California, 
USA.  Estimated  size  approximately  80-100  mm.  11  m.  Photographed  by  Kevin  Joe.  August,  2014. 


The  animal  appears  similar  throughout  the  range 
with  the  only  variable  being  the  intensity  of 
color  particularly  around  the  outer  margin  of  the 
foot  (which  is  a  more  intense  orange  in  northern 
populations).  Epipodial  characteristics  are 
commonly  used  to  delineate  abalone  species, 
however  there  are  no  observable  differences 
throughout  northern  or  southern  populations  of 
the  animal.  This  is  true  of  the  radulae  as  well 
(Geiger  &  Owen,  2012). 

Figures  3  through  5  exhibit  images  of  shell 
specimens  from  Alaska,  USA,  to  British 
Columbia,  Canada.  Within  this  northernmost 
range,  almost  all  of  the  shells  maintain  the 
‘northern  morphology’  and  the  presence  of  a 
spirally  oriented  orange  band  is  very  rare.  Solid 
orange  specimens  are  commonly  found  within 
these  populations.  The  shells  examined  in  this 
range  exhibit  extensive  variability  (some 
smooth,  some  wavy,  varied  color  patterns,  etc.) 
and  are  usually  very  thin  and  lightweight  likely 
due  to  the  fact  that  they  exist  in  inland  passages 
and  do  not  endure  surf  conditions. 

Figures  6  and  7  contain  images  of  shell 
specimens  from  the  north  coast  of  California, 
USA.  These  specimens  more  frequently 
resemble  the  ‘northern  morphology’  though 


there  are  some  that  exhibit  a  more  southerly 
aspect.  There  is  less  color  variability  in  this 
range  (mostly  red  and  orange  base  color  with 
white/green  blotches)  and  this  is  due  to  the 
consistent  diet  of  various  species  of  red  algae, 
though  occasional  specimens  exhibit  bands  of 
shell  increment  of  a  lighter  color  due  to  a 
change  in  diet  to  a  species  of  brown  algae 
(probably  Nereocystis  luetkeana )  Figure  7-B. 
The  spiral  orange  band  color  form  is  found  a 
little  more  often  in  this  range  though  usually 
only  around  1 0%  of  shells  exhibit  it.  The  shells 
are  generally  more  rugged  and  heavy  likely  due 
to  the  surf  conditions  along  the  rocky  coastline 
in  which  they  exist. 

Figure  8  exhibits  a  number  of  shell  specimens 
collected  in  Cambria,  California,  USA.  At  this 
point  in  the  species  distribution,  there  is  more 
variability  in  shell  coloration  and  patterns. 
Some  of  the  specimens  have  a  very  ‘northern 
morphology’  (Figure  8  A-H)  while  others 
maintain  a  more  ‘southern  morphology’  as 
exhibited  on  the  bottom  two  rows  of  this  Figure 
(Figure  8  M-T);  additionally,  there  are  also 
many  intermediate  specimens  demonstrating  a 
combination  of  southern  and  northern 
characteristics  (Figure  8  I-L).  The  orange  band 
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color  form  as  well  as  solid  orange  specimens  are 
also  found  in  this  range. 

Figure  9  exhibits  images  of  shell  specimens 
from  the  Channel  Islands  and  the  Point 
Conception  area  of  California,  USA.  Most  of 
the  shells  from  this  area  adhere  to  the  ‘southern 
morphology’  in  that  they  are  fairly  round  in 
shape,  lack  waviness,  are  fairly  heavy,  and  have 
well  defined  ribs.  The  color  forms  show  wide 
variability  with  orange  banded  and  solid  orange 
color  forms  distributed  throughout  these 
localities.  It  should  be  noted,  that  the  largest 
specimens  of  the  species  have  been  found  in  the 
area  five  to  eight  kilometers  southeast  of  Point 
Conception  likely  due  to  the  abundance  of  kelp 
that  exists  in  this  region. 

Figure  10  contains  images  of  shell  specimens 
collected  in  Baja  California,  Mexico.  The 
authors  note  the  extreme  variability  in  shell 
coloration  and  patterns  exhibited  by  these 
specimens.  Anywhere  from  5  to  10%  of  the 
specimens  examined  from  the  range  contain  a 
spiral  orange  band  and  solid  orange  specimens 
are  also  found.  The  sculpture  of  the  shell  can 
also  be  quite  variable  ranging  from  smooth  to 
strongly  ribbed  and  sometimes  with  prosocline 
folds/ridges.  More  significantly,  the  authors 
emphasize  that  though  uncommon,  some 
specimens  exhibit  the  ‘northern  morphology’ 
with  respect  to  prosocline  waviness  emanating 
from  the  spire  but  not  reaching  the  row  of  holes 
and  are  somewhat  more  elongated  ( see  Figure 
11  G-L).  Additionally,  the  channel  (groove) 
located  in  the  peripheral  area  between  the  row 
of  holes  and  columella  is  deeper  and  more 
pronounced.  Figure  11  reveals  that  specimens 
of  the  ‘northern  morphology’  can  be  found 
throughout  the  species  distribution  from  Alaska, 
USA,  to  Baja  California,  Mexico,  that  include 
the  spiral  orange  banded  color  form  (Alaska, 
USA:  Figure  3-N,  Baja  California,  Mexico: 
Figure  11-L). 


It  should  be  noted  that  shell  specimens  of  H. 
kamtschatkana,  particularly  the  ‘northern 
morphology’,  are  sometime  confused  with  H. 
discus  (particularly  subsp.  hannai),  which  is 
found  in  the  northwestern  Pacific  Ocean.  This 
species  is  also  a  member  of  the  Nordotis  group 
of  Haliotis  along  with  H.  kamtschatkana 
(Geiger  &  Owen,  2012).  Although  H.  discus 
currently  consists  of  2  subspecies,  it  is  also  very 
variable  in  morphology  (similar  to  H. 
kamtschatkana)  and  subspecific  designation 
may  not  be  required  for  the  species. 

CONCLUSION 

It  has  been  demonstrated  that  shells  exhibiting 
both  ‘southern’  and  ‘northern’  morphology  are 
observed  throughout  the  species  distribution 
from  at  least  southern  Oregon,  USA,  to  its 
southern-most  point  in  central  Baja  California, 
Mexico.  The  Alaska,  USA,  population  consists 
predominantly  of  shells  which  exhibit  the 
‘northern’  morphology  and  share  marked 
similarity  to  shells  found  in  Canada  and 
Washington,  USA.  Both  southern  and  northern 
looking  shells  exhibit  the  spiral  orange  band  but 
the  propensity  for  this  to  occur  varies  from 
roughly  10%  in  the  southernmost  range  to 
almost  0%  in  the  northernmost  range. 
Intermediate  specimens  of  the  ‘northern’  and 
‘southern’  morphologies  are  found  throughout 
the  entire  range  as  well.  In  conclusion,  Haliotis 
kamtschatkana  is  a  single  highly  polymorphic 
and  color  variant  species  that  exhibits  most 
variability  in  its  southern  range  and  significant 
but  less  variability  in  the  northernmost  range. 

Gruenthal  and  Burton,  2005,  and  Supemault,  et 
al. ,  2010,  corroborate  the  authors’  conclusion 
that  the  two  formerly  recognized  subspecies  are 
a  single  species  and  cannot  be  distinguished  at  a 
molecular  level  between  animal  specimens 
examined  throughout  the  distribution  range  of 
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Haliotis  kamtschatkana  from  Alaska,  USA,  to 
central  Baja  California,  Mexico. 
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FIGURE  8.  Haliotis  kamtschatkana  Jonas,  1 845.  All  California,  USA.  Cambria  to  Pt.  Estero.  1962-1965. 
20-25  m.  A-H:  Specimens  selected  illustrating  more  “northern"  morphology-.  I-L:  Non-selected  specimens. 
M-T:  Specimens  selected  illustrating  more  “southern”  morphology.  Collected  by  Buzz  Owen. 
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FIGURE  1 0.  Haliotis  kamtschatkana  Jonas,  1 845.  A-B  -  Guerrero  Negro  area ,  Baja  California  Sur.  Mexico.  C-T  -  Northern 
Baja  California,  Mexico.  NOTE:  The  deep  “hemisphere”  proportion  (A-B)  may  demonstrate  the  extreme  southern  fomi 
commonly  found  in  the  Guerrero  Negro  area  of  central  Baja  California.  Guerrero  Negro  is  hundreds  of  kilometers  south  of 
where  specimens  C-T  were  likely  taken.  Further  study  of  additional  Guerrero  Negro  shells  is  needed  to  better  understand  this 
population,  which  may  be  very  near  the  southern  limit  of  the  species. 
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“A  three  hour  tour”  -  Reflections  on  Shelling 
Sint  Maarten  as  a  Port  During  a  Cruise 

David  P.  Berschauer 

25461  Barents  Street,  Laguna  Hills,  California  92653 
shellcollection@hotmail.com 


ABSTRACT  The  island  of  Saint  Martin  in  the  Leeward  Island  chain  of  the  Lesser  Antilles  has  not 
been  thoroughly  explored  by  malacologists.  The  author  had  a  brief  opportunity  to  visit  the  island  and 
conduct  a  cursory  survey  of  the  marine  molluscan  fauna.  This  paper  details  that  experience  and 
provides  an  accounting  of  91  taxa  of  marine  mollusks  found  on  shore  among  the  floatsam  and  jetsum 
of  Great  Bay,  Phillipsburg,  Sint  Maarten,  as  well  as  some  intriguing  specific  findings. 

KEYWORDS  Saint  Martin,  Sint  Maarten,  molluscan  fauna,  new  species. 


INTRODUCTION 

The  island  of  Saint  Martin  is  part  of  the 
Leeward  Island  chain  of  the  Lesser  Antilles 
(Figure  1).  It  is  a  volcanic  island,  87  km2  in  area. 
The  interior  is  hilly;  the  highest  peak  is  Pic 
Paradis  at  424  m.  Some  of  the  terrain  near  the 
coast  is  flat,  there  are  numerous  large  lagoons, 
and  the  coast  is  deeply  embayed  in  several 
places.  Politically,  the  island  is  part  French  and 
part  Dutch  (Figure  2);  the  southern  half,  Sint 
Maarten,  is  a  constituent  country  of  the 
Kingdom  of  the  Netherlands,  and  has  a 
population  of  over  37,500.  The  country  is  54.3 
km2  in  area,  its  maximum  dimensions  being 
approximately  13  km  from  east  to  west,  and  6 
km  from  north  to  south.  The  capital,  Philipsburg, 
is  situated  on  a  large  and  well-sheltered  bay 
called  “Great  Bay”  on  the  south  coast  of  the 
island,  at  18.0237°N  63.0458°W. 

I  visited  Sint  Maarten  via  a  cruise  ship  on 
August  28,  2000.  The  ship  made  a  short 
morning  port  stop  at  Great  Bay  in  Philipsburg 
during  a  low  tide,  and  rather  than  visit  the 
tourist  shop,s  I  spent  three  hours  on  the  beach 
with  my  family.  I  tried  snorkeling  in  the  bay. 


Figure  1.  Map  of  Caribbean  Antilles.  (Wikipedia:  By  Kmusser  - 
Own  work,  all  data  from  Vector  Map,  CC  BY-SA  3.0, 
https://commons.wikimedia.org/w/index.php?curid=  14857874) 

Red  arrow  denotes  general  locaton  of  Saint  Martin. 

However,  the  water  was  so  churned  up  with 
suspended  fine  particulate  coral  sand  that 
visibility  was  less  than  a  foot.  Accordingly,  I 
abandoned  snorkeling  and  began  searching  the 
beach  drift  and  walking  the  length  of  the  sand 
beach  from  east  to  west  (approximately  1.5  km), 
and  back  again.  On  those  parts  of  the  beach  that 
had  not  been  groomed  for  tourism  there  was  a 
great  deal  of  beach  drift,  comprised  of  elongated 
patches  2  to  3  m  in  width.  This  abundance  of 
shells  was  almost  certainly  a  result  of  a  storm 
which  had  occurred  a  few  days  earlier,  as  well 
as  the  effects  of  dredging  the  bay,  which  had 
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recently  taken  place  (and  which  continues  to  the 
present)  to  ensure  that  the  harbor  entrance  stays 
deep  enough  to  accommodate  cruise  ships.  My 
two  children,  Jonathon  and  Morgan,  who  were 
ages  8  and  6,  and  budding  shell  collectors  at  the 
time,  helped  me  find  shells  for  the  first  hour  that 
we  were  on  the  beach. 


Figure  2.  Map  of  St.  Maarten  with  localities  marked  (Wikipedia: 
By  Astrokey44  -  Own  work,  made  in  Corel  Painter  IX,  CC  BY- 
SA  3.0,  https://commons.wikimedia.org/w/index.r)hp?curid 
=558729) 

A  subsequent  email  inquiry  in  November  2012 
to  the  Dutch  Caribbean  Nature  Alliance  led  to  a 
reply  from  the  manager  of  the  Nature 
Foundation  of  Sint  Maarten,  who  explained  that 
“there  is  no  official  legislation  which  prohibits 
the  removal  of  shells  from  the  island  that  do  not 
fall  under  a  CITES  listing”  however  they 
discourage  removing  anything  from  the  beach. 
Clearly,  asking  permission  could  have  been 
discouraging,  nevertheless  it  was  nice  to  know 
that  the  full  quart  sized  bag  of  shells  I  collected 
was  legal. 


RESULTS 

Not  surprisingly  my  bag  of  shells  from  Sint 
Maarten  sat  untouched  in  my  shell  room  for 
several  (more  than  ten)  years  before  I  got 
around  to  identifying  my  finds.  My  usual  “go 
to”  Caribbean  shell  books  Caribbean  Seashells, 
by  G.L.  Warmke  &  R.T.  Abbott  (1961),  and 
Seashells  of  the  West  Indies ,  by  M.  Humphrey 
(1975)  were  taxonomically  out  of  date  but 
useful;  nevertheless  many  of  the  shells 
stubbornly  refused  to  be  identified.  Rosenberg 
(2009)  lists  89  marine  mollusk  species  that  have 
been  reported  from  St.  Maarten/Saint-Martin  in 
the  literature.  Additional  sources  checked  were 
island  specific  monographs  about  the  marine 
mollusks  of  St.  Maarten/Saint-Martin  (Coomans, 
1963a;  Coomans,  1963b;  Coomans,  1967).  Next 
I  resorted  to  using  Bahamian  Seashells  by  C. 
Redfem  (2001),  and  checking  images  on  Eddie 
Hardy’s  website  www.gastropods.com  These 
further  resources  helped  me  identify  all  but  two 
of  the  species  I  found,  which  led  me  to  asking 
for  expert  advice  from  two  of  the  world’s 
leading  experts,  Roland  Houart  (Muricidae)  and 
Dr.  Edward  J.  Petuch  (Conoidean  gastropods). 

A  rare  and  interesting  find  cast  up  on  the  shore 
of  Great  Bay  was  five  specimens  of 
Trigonostoma  rugosum  measuring  15.6  mm  to 
20.4  mm  in  length  (see  Figure  3).  Rosenberg 
(2009)  lists  T.  rugosum  only  from  East  Florida 
and  from  St.  Croix,  Virgin  Islands.  The 
FLMNH  collection  database  has  ten  records  of 
this  species  from  the  Virgin  Islands,  (including 
St.  Croix  and  St.  Thomas)  collected  by  such 
notable  malacologists  as  G.W.  Usticke  and  E. 
Vokes,  and  one  specimen  from  “NE  of  Contoy 
Pt.,  east  coast  of  Mexico”  (presumably  this 
refers  to  Isla  Contoy).  Further,  the  ANSP 
database  (Academy  of  Natural  Sciences 
Philidelphia)  shows  four  recorded  lots  from  the 
St.  Croix,  and  two  recorded  lots  from  St. 
Thomas  in  the  U.S.  Virgin  Islands,  collected  in 
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the  1950s  to  1960s  by  such  notable 
malacologists  as  G.L.  Warmke  and  G.W. 
Usticke.  The  Jacksonville  Shell  Club  website 
(www.jaxshells.org),  posts  a  photograph  of  a 
large  33  mm  shell  that  Harry  G.  Lee  found  in 
1964  in  dredge  spoils  on  the  south  shore  of  San 
Juan  Bay,  Puerto  Rico.  As  for  more  southerly 
locations  there  is  a  photo  of  a  17  mm  shell  said 
to  be  from  Guadeloupe  on  the  website  of  the 
Association  Francaise  de  Conchologie.  This 
interesting  find  makes  my  collecting 
Trigonostoma  rugosum  on  Sint  Maarten  a  new 
locality  for  this  rare  species. 


Figure  3.  Trigonostoma  rugosum  15.6  mm  in  length. 


I  also  found  four  juvenile  muricids  (smallest 
13.2  mm,  and  largest  22.8  mm  in  length)  of  a 
pretty  little  Phyllonotus  species  ( see  Figure  4). 
The  shells  are  bright  red  in  color  with  whitish 
varices  and  did  not  appear  to  be  juveniles  of  P. 
pomum.  I  sent  macro  photography  images  of  the 
two  shells  to  Roland  Houart  of  the  Institute 
royal  des  Sciences  naturelles  de  Belgique, 
together  with  an  email  on  August  2,  2011. 
Roland  Houart  was  helpful  and  tentatively 
identified  them  as  P.  oculatus  (Reeve,  1845), 
saying  “the  protoconch  of  P.  oculatus  is 
multispiral  (3  to  3.5  whorls)  and  conical.  I  think 
you  have  a  specimen  with  intact  protoconch  [the 
smaller  individual],  maybe  you  can  compare  it.” 
Rosenberg  (2009)  has  records  of  P.  oculatus 


from  Florida,  Colombia,  Guadeloupe,  Dominica, 
St.  Vincent,  and  Brazil;  the  record  from  Sint 
Maarten  is  also  a  record  of  a  notable  and 
uncommon  species  from  a  new  locality. 


Figure  4.  Phyllonotus  oculatus,  at  22.8  and  13.2  mm  in  length. 


What  proved  more  difficult,  and  therefore  most 
interesting,  were  nine  little  cone  shells  ranging 
in  size  from  17  mm  to  20  mm.  Clearly  they 
were  in  the  genus  Jaspidiconus,  but  even  with 
further  research,  their  identification  eluded  me. 
Therefore,  I  sought  the  assistance  of  Dr.  Edward 
J.  Petuch  of  Florida  Atlantic  University  as  he 
was  the  leading  expert  on  Caribbean  cones,  and 
sent  him  macro  photography  images  of  all  nine 
shells.  The  photos  so  intrigued  Dr.  Petuch  that 
he  asked  that  I  mail  him  three  of  the  shells;  this 
should  have  been  a  clue  that  I  had  found 
something  entirely  new  -  but  like  most  of  us,  I 
just  assumed  that  it  was  a  difficult  identification. 

Not  long  after  the  shells  arrived,  I  got  an  email 
from  Dr.  Petuch  letting  me  know  that  I  had  in 
fact  discovered  a  new  species  and  that  with  my 
permission  he  wanted  to  keep  the  specimens  so 
that  he  could  name  it.  I  readily  agreed,  and 
guessed  that  this  neat  new  cone  would  be  given 
a  geographic  or  descriptive  name.  I  was  pleased 
and  honored  to  later  learn  that  the  new  little 
cone  species  was  named  Jaspidiconus 
berschaueri  Petuch  &  Myers,  2014  ( see  Figure 
5).  It  turns  out  that  the  “three  hour  tour”  with 
the  cruise  ship  and  our  little  walk  on  the  beach 
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was  more  productive  than  I  could  have  ever 
imagined. 


Figure  5.  Jaspidiconus  berschaueri,  from  1 7  to  20  mm 


List  of  species  found: 

The  total  for  this  list  is  91  taxa  of  marine 
mollusks,  comprising  63  species  of  Gastropoda, 
27  species  of  Bivalvia,  and  1  species  of 
Scaphopoda. 

GASTROPODA 

Lottiidae 

Tectura  antillarum  (Sowerby,  1 834) 

Patelloida  pustulata  (Helbing,  1779) 

Neritidae 

Smaragdia  viridis  (Linnaeus,  1758) 

Fissurellidae 

Diodora  cayenensis  (Lamarck,  1 822) 

Diodora  dysoni  Reeve,  1850 
Diodora  listen  (d’Orbigny,  1847) 

Fissurella  angusta  (Gmelin,  1791) 

Hemitonia  emarginata  Blainville,  1825 
Hemitoma  octoradiata  (Gmelin,  1791) 

Lucapina  sowerbii  (Sowerby,  1835) 

Lucapina  suffusa  (Reeve,  1 850) 

Trochidae 

Tegula  fasciata  (Bom,  1778) 

Turbinidae 

Astralium  phoebium  (Roding,  1798) 

Turbo  castanea  Gmelin,  1791 

Calliostomatidae 

Calliostoma pulchrum  (C.B.  Adams,  1 850) 

Phasianellidae 

Eulithidium  affine  (C.B.  Adams,  1850) 

Cerithiidae 

Cerithium  ebumeum  Bruguiere,  1792 
Cerithium  litteratum  (Bom,  1778) 

Modulidae 

Modulus  modulus  (Linnaeus,  1758) 


Turritellidae 

Torcula  exoleta  (Linnaeus,  1758) 

Strombidae 

Eustrombus  gigas  (Linnaeus,  1758) 
Calyptraeidae 

Crepidula  convexa  Say,  1822 

Vermetidae 

Dendropoma  irregulare  (d’Orbigny,  1842) 
Serpulorbis  riisei  (Morch,  1 862) 

Triviidae 

Pusula pediculus  (Linnaeus,  1758) 

Niveria  quadripunctata  (Gray,  1827) 

Niveria  suffusa  (Gray,  1832) 

Naticidae 

Naticarius  canrena  (Linnaeus,  1758) 

Polinices  lacteus  (Guilding,  1 834) 

Sinum  maculatum  (Say,  1831) 

Cassidae 

Semicassis  cicatricosa  (Gmelin,  1791) 

Ranellidae 

Gutturnium  muricinum  Roding,  1 798 

Epitoniidae 

Epitonium  denticulatum  (Sowerby,  1 844) 

Buccinidae 

Gemophos  auritulus  (Link,  1807) 

Columbellidae 

Costoanachis  sparsa  (Reeve,  1 859) 

Columbella  mercatoria  (Linnaeus,  1758) 
Conella  ovulata  (Lamarck,  1 822) 

Steironepion  moniliferum  (Sowerby,  1 844) 

Nassariidae 

Nassarius  albus  (Say,  1 826) 

Fasciolariidae 

Fasciolaria  tulipa  (Linnaeus,  1758) 

Polygona  infundibulum  (Gmelin,  1791) 
Leucozonia  nassa  (Gmelin,  1791) 

Muricidae 

Phyllonotus  oculatus  (Reeve,  1845) 

Harpidae 

Montm  oniscus  (Linnaeus,  1767) 

Mitridae 

Mitra  barbadensis  (Gmelin,  1791) 

Costellariidae 

Vexillum  gemmatum  (Sowerby,  1874) 

Olividae 

Oliva  reticularis  Lamarck,  1811 

Olivellidae 

Olivella  nivea  (Gmelin,  1791) 

Olivella  petiolita  (Duclos,  1 844) 

Terebridae 

Hastula  hastata  (Gmelin,  1791 ) 
Pseudomelatomidae 

Crassisipra  fuscescens  (Reeve,  1 843) 
Pilsbryspira  albocinctum  (C.B.  Adams,  1845) 

Conidae 

Lindaconus  spurius  (Gmelin,  1791) 

Conilithidae 

Jaspidiconus  berschaueri  Petuch  &  Myers,  2014 
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Jaspidiconus  nodiferus  (Kiener,  1847) 
Jaspidiconus  cf.  verrucosus  (Hwass  in 

Bruguiere,  1792) 

Cancellariidae 

Trigonostoma  rugosum  (Lamarck,  1 822) 

Pyramidellidae 

Tubonilla  interrupta  (Totten,  1835) 

Haminoeidae 

Atys  caribaeus  (d’Orbigny,  1841) 

Haminoea  petitii  (d'Orbigny,  1841) 

Bullidae 

Bulla  striata  Bruguiere,  1792 

BIVALVIA 

Cardiidae 

Americardia  media  (Linnaeus,  1758) 
Trachycardia  muricatum  (Linnaeus,  1758) 

Chamidae 

Chama  congregata  Conrad,  1 833 
Chama  macerophvlla  Gmelin,  1791 
Semelidae 

Setnele  bellastriata  (Conrad,  1837) 

Tellinidae 

Tellinella  listen  (Roding,  1798) 

Eurytellina punicea  (Bom,  1 778) 

Tellina  radiata  Linnaeus,  1758 

Veneridae 

Chione  cancellata  (Linnaeus,  1 767) 

Lirophora  paphia  (Linnaeus,  1767) 
Macrocallista  maculata  (Linnaeus,  1 758) 

Tivela  abaconis  Dali,  1 902 

Arcidae 

Anadara  notablis  (Roding,  1798) 

Area  zebra  (Swainson,  1833) 

Barbatia  cancellaria  (Lamarck,  1819) 
Glycymerididae 

Glycymeris  decussata  (Linnaeus,  1758) 
Tucetona pectiuata  (Gmelin,  1791) 

Ostreidae 

Dendrostreafrons  (Linnaeus,  1758) 

Plicatulidae 

Plicatula  gibbosa  Lamarck,  1 80 1 

Pectinidae 

Argopecten  lineolaris  (Lamarck,  1819) 
Lindapecten  muscosus  (Wood,  1828) 
Aequipecten  gibbus  (Linnaeus,  1758) 
Spathochlamys  benedicti  (Verrill  &  Bush,  1897) 
Caribachlamys  ornata  (Lamarck,  1819) 
Caribachlamys  sends  (Reeve,  1 853) 
Leptopecten  bavayi  (Dautzenberg,  1900) 
Nodipecten  nodosus  (Linnaeus,  1758) 
Spondylidae 

Spondylus  ictericus  Reeve,  1856 

SCAPHOPODA 

Dentaliidae 

Laevidentalium  liodon  (Pilsbry  &  Sharp,  1897) 


CONCLUSION 

The  total  number  of  mollusk  species  previously 
recorded  for  the  island  of  Sint  Marteen  was  89 
( see  Rosenberg,  2009),  however  Rosenberg’s 
species  list  includes  17  sea  slugs  and 
approximately  24  micromollusks.  During  this 
“three  hour  tour”  I  collected  and  herein  report 
91  species  on  Sint  Maarten,  only  four  of  which 
are  also  listed  in  Rosenberg  2009,  which  brings 
the  species  count  on  Sint  Maarten  up  to  176. 
Finally,  since  my  list  of  mollusk  species  found 
on  Sint  Maarten  is  based  only  on  shells  found  in 
beach  drift,  no  shell-less  species  are  included 
and  no  true  micromollusks  were  included. 
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Taxonomic  Note:  The  living  animals  of  Harpa  queenslandica  Berschauer  &  Petuch,  2016 
compared  with  Harpa  major  Roding,  1798.  Photographs  taken  by  Tassey  Weinreich  in  2008  in  a 
tank  environment  following  collection  of  the  specimens  in  the  Cairns  Region,  Queensland, 
Australia,  and  reprinted  herein  with  his  permission.  These  images  show  that  both  the  shell  and  the 
animal  of  H.  queenslandica  bear  pigmentation  and  substantially  differ  from  H.  major. 


Harpa  major  Roding,  1 798 


Harpa  queenslandica  Berschauer  &  Petuch,  20 1 6 
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ABSTRACT  Thirty-seven  Haliotis  specimens  from  fossil  deposits  of  the  middle  Miocene  of 
Ukraine  are  illustrated  in  high  resolution  digital  photography.  A  species  new  to  science  from  these 
fossil  deposits  is  described  herein  as  Haliotis  stalennuyi. 

KEY  WORDS  Gastropoda,  Haliotidae,  fossil  Haliotis ,  new  species. 


INTRODUCTION 

Fossil  abalone  are  poorly  known  compared  to 
their  recent  counterparts  (Geiger  &  Owen, 
2012).  Most  of  the  known  36  fossil  abalone 
species  have  been  described  from  fragments  or 
single  specimens  (Geiger  &  Groves,  1999; 
Geiger,  2000;  Geiger  &  Owen,  2012).  This 
paper  follows  the  work  published  in  2015  by  M. 
Forli  et  al.,  however  in  a  greatly  expanded 
scope  as  large  numbers  of  additional  specimens 
of  H.  volhynica  have  been  discovered  and  are 
illustrated  with  high  resolution  digital 
photography.  Further,  three  additional 
specimens  of  a  species  previously  referred  to  by 
Forli  et  al.  as  “ Haliotis  sp.”  have  recently  been 
collected  and  examined.  As  only  two  specimens 
were  known  to  exist  in  2015,  Forli,  et  al. 
concluded  that  it  was  “indeterminate  at  the 
specific  level  because  of  the  scarcity  of  material 
known  to  date.”  Given  that  additional 
specimens  of  this  undescribed  Haliotis  have 
been  located,  it  has  become  clear  that  the 
previously  illustrated  specimens  are  not 
anomalies  and  that  this  undescribed  Haliotis  is  a 
species  new  to  science.  The  purpose  of  this 
paper  is  to  give  this  fossil  species  a  name 
honoring  the  person  who  found  these  specimens, 


and  to  compare  the  new  species  to  a  large 
number  of  the  approximately  forty  H.  volhynica 
that  have  been  simultaneously  collected  in  the 
Maksymivka  quarry,  near  Temopil,  Ukraine. 

Abbreviation  of  collections:  BOC:  Buzz 
Owen  Collection,  Gualala,  CA,  USA;  MFC: 
Maurizio  Forli  Collection,  Prato,  Italy;  BS: 
Bellardi  and  Sacco  Collection,  University  of 
Turin,  Italy;  ASC:  Alexander  Stalennuy 
Collection,  Temopil,  Ukraine. 

Shells  examined:  H.  stalennuyi  n.  sp., 

Maksymivka  quarry,  near  Temopil,  Ukraine, 
five  specimens  (including  two  from  photo 
images);  H.  volhynica ,  Maksymivka  quarry, 
near  Temopil,  Ukraine,  fifty  seven;  H. 
tuberculata  tauroplanata  Sacco,  1897,  one 
specimen  (from  photograph  in  Forli,  et  al.  2015). 

System  atics: 

Class  Gastropoda 

Subclass  Vetigastropoda 

Superfamily  Haliotoidea 

Family  Haliotidae 

Genus  Haliotis  Linnaeus,  1758 

Type  species.  Haliotis  asinina  Linnaeus,  1758 

(subsequent  designation  Montfort,  1810) 
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Haliotis  stalennuyi  Owen  &  Berschauer, 
new  species 

(Figure  3,  images  1-2,  4-5,  7-8,  1 1-12,  &  14-15) 

Previously  figured  in: 

Forli,  M.,  A.  Stalennuy  &  B.  Dell’ Angelo  (2015)  as 
Haliotis  sp.  -  Figures  15-18. 

Krach  (1981):  Haliotis  tuberculata  tauroplanata 
[non-Sacco,  1897]  -  p.  40,  pi.  11,  Figures  4-7. 

Description:  Shell  small  to  medium 

(approximately  45-50  mm  in  length),  oblong, 
somewhat  flattened  and  barely  arched,  with  4  to 
5  open  holes.  Anterior  margin  generally  quite 
straight.  Spire  quite  flat  to  slightly  tilted,  located 
15-20%  from  posterior  (spire)  end  of  shell. 
Dorsal  surface  smooth,  with  spiral  ribs  almost 
entirely  absent  with  the  exception  of  early 
juvenile  stages  where  ribs  of  slender  width  with 
small  tubercles  are  present.  In  later  stages  of 
growth  there  may  be  a  few  occasional  weak 
wobbly  threads  on  the  otherwise  smooth  surface. 
Peripheral  area  between  holes  and  columella 
slightly  rounded  having  3-4  smooth  ribs  and 
without  groove  or  channel  present. 

Type  material:  Holotype:  NMNZ  M. 32 1138 
(Figure  3,  image  1),  50  mm.  Paratype:  BOC 
0953  (Figure  3,  images  3,  &  5-6),  46  mm,  from 
type  locality. 

Additional  specimens:  Figure  3,  images  8-9, 
BOC;  Figure  3,  images  11-12,  ASC;  Figure  3, 
images  2,  14-15,  MFC.  All  from  type  locality. 

Type  locality:  Maksymivka  quarry,  near 
Temopil,  Ukraine:  49036’13.49”N,  25°54’32. 
70”E. 

Etymology:  The  species  honors  Alexander 
Stalennuy,  Ukraine,  who  collected  all 
specimens  figured  in  this  paper  (with  the 
exception  of  Figure  3,  image  3).  Without  his 
efforts,  this  paper,  and  the  2015  publication  (of 


which  he  was  second  author),  would  not  have 
been  possible. 

Distribution  and  habitat:  All  specimens 
illustrated  in  this  document  were  recovered 
from  the  Maksymivka  quarry,  near  Temopil, 
Ukraine,  with  the  exception  of  the  specimen  of 
H.  tuberculata  tauroplanata  Sacco,  1897 
(Figure  3,  image  4),  from  the  Torino  hills  of 
Piedmont,  Italy. 

Differential  diagnosis:  Haliotis  volhynica 
(Figure  1,  images  1-17;  Figure  2,  images  1-15; 
Figure  3,  images  7,  10,  13  &  16)  has  a 
prominent  and  elevated  spire  located  30-35% 
from  the  posterior  (spire  end)  of  shell.  It  is  more 
circular  in  shape  and  presents  a  strong  lumpy 
surface  often  with  deep  folded  ridges  which 
may  be  broken  up  with  moderate  to  strong  spiral 
ribs.  It  has  an  often  very  pronounced  channel  or 
groove  in  the  peripheral  area  between  the 
columella  and  row  of  holes.  All  specimens  are 
in  the  BOC  unless  otherwise  specified. 

Haliotis  tuberculata  tauroplanata  Sacco,  1897, 
(Figure  3,  image  4)  from  the  early  Miocene,  is 
similar  in  shape  and  spire  position,  but  lacks  the 
small  slender  cords  and  tubercles  in  early  stages 
and  has  strong  flattened  cords  extending  over 
the  entire  surface  of  the  shell.  It  also  has  a  more 
rounded  anterior  margin. 

Remarks:  The  name  H.  tuberculata 

tauroplanata  was  not  available  for  use  by  Krach 
in  1928,  as  that  name  had  previously  been  used 
by  Sacco  in  1 897  to  describe  a  different  Haliotis 
from  Poland.  Subsequently  the  Krach  specimen 
was  synonymized  with  the  new  species  by  Forli 
et  al.  (2015),  but  was  not  figured  in  that  article. 
As  we  have  not  examined  an  image  of  the 
Krach  Haliotis  specimen  ourselves,  we  can  only 
be  certain  that  the  three  specimens  recently 
collected  (by  A.  Stalennuy  in  2016)  from  the 
Maksymivka  quarry  in  Ukraine  are  similar  to 
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the  two  examples  figured  and  described  in  the 
Forli  et  al.  2015  article.  Thus  our  description 
and  validation  of  H.  stalennuyi  as  a  new  species 
is  based  entirely  on  the  five  specimens 
illustrated  on  Figure  3. 
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FIGURE  2.  Haliotis  volhynica  Eichwald,  1829.  Maksynuvka  quarry.  Middle  Miocene 
(Badenian),  Ukraine.  Collected  by  Alexander  Stalennuy.  AH  specimens  in  BOC. 
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46.5  nun 


46  mm  paratvpc  (boc  0953) 


46.5  mm  (MFC) 


31.2  mm 


FIGURE  3.  Haliotis stalennuyi Chven  &  Berschauer  2017.  Condition  when  collected:  6,  9,  12,  15.  Restored 
to  approximate  original  condition:  1,  2,  3,  5,  8,  11,  14.  Haliotis  volbynica:  7 ,  10,  13,  16.  Middle  Miocene 
(Badenian).  Ukraine.  Haliotis  tuberculata  ta uroplana ta  Sacco,  1897:  4.  Early  Miocene.  Piedmont,  Italy. 
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ABSTRACT  Three  new  gastropods,  belonging  to  the  families  Cypraeidae,  Fasciolariidae,  and 
Volutidae,  are  described  from  the  Great  Australian  Bight  region  of  southern  Australia.  These  new 
taxa,  which  encompass  two  new  subspecies  and  a  new  species,  include:  Austrocypraea  reevei  bishopi 
new  subspecies  (Cypraeidae),  Fusinus  bishopi  new  species  (Fasciolariidae),  and  Mitraelyria 
mitraeformis  grockeae  new  subspecies  (Volutidae). 

KEY  WORDS  Cypraeidae,  Fasciolariidae,  Volutidae,  South  Australia,  Great  Australian  Bight, 
Austrocypraea ,  Fusinus ,  Mitraelyria. 


INTRODUCTION 

The  Great  Australian  Bight  area  of  southern 
Australia,  encompassing  the  coastal  areas  of 
southern  Western  Australia  and  South  Australia, 
constitutes  the  largest  embayment  found  on  the 
Australian  continent.  Although  the  locus  of  the 
Bight  is  located  directly  south  of  the  State  of 
South  Australia,  the  entire  body  of  water  is 
considered,  by  hydrographers,  to  be  an 
extension  of  the  Indian  Ocean. 
Oceanographically,  the  entire  embayment  is,  at 
best,  considered  to  be  temperate,  with  neritic 
water  temperatures  averaging  only  58  degrees  F 
(14  degrees  C)  and  varying  from  53.3  degrees  F 
(1 1.8  degrees  C)  in  mid-winter  (September)  and 
62.2  degrees  F  (16.8  degrees  C)  during  the 
summer  (January).  Based  on  fossil  assemblages 
from  adjacent  coastal  areas  (i.e.  the  Roe 
Calcarenite  and  Eucla  Basin  fauna),  these  cool 
oceanographic  conditions  have  persisted  within 
the  Bight  area  since  at  least  the  late  Miocene 
(Darragh,  2011;  Fudbrook,  1978;  Noel  and 


Bone,  2007),  creating  one  of  the  longest-lasting 
stable  temperate  water  systems  found  anywhere 
on  Earth. 

Because  of  the  long-lasting  oceanographic 
stability  found  within  the  Bight,  a  rich  and 
highly-endemic  resident  molluscan  fauna  has 
evolved  over  the  past  5  million  years.  Many 
normally-tropical  components,  such  as  species 
in  the  families  Cypraeidae  and  Conidae,  olivids 
of  the  genus  Acutoliva,  and  volutes  such  as  the 
genus  Melo,  invaded  the  area  during  the  late 
Miocene  and  evolved  a  number  of  endemic 
species  complexes  that  still  persist  into  recent 
times.  Since  the  Great  Australian  Bight 
malacofauna  lacks  some  of  the  classical  high- 
tropical  index  families,  such  as  the  Strombidae, 
Modulidae,  and  Melongenidae,  it  is  here 
considered  to  be  only  “paratropicaT’  in 
composition  (resembling  a  tropical  molluscan 
fauna  but  existing  in  water  conditions  below 
tropical  temperatures;  see  Petuch,  2004:  22-23). 
Recent  exploration  into  previously-unstudied 
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areas  of  the  Bight  has  demonstrated  that  several 
family-level  components  of  this  paratropical 
molluscan  fauna,  particularly  the  Cypraeidae, 
Fasciolariidae,  and  Volutidae,  have  undergone 
intense  speciation  since  the  late  Pleistocene. 
Some  of  these  endemic  radiations  include  a 
species  swarm  of  cypraeids  centered  on  the 
relict  genus  Umbilia  (with  newly-discovered 
taxa  such  as  U.  diprotodon  Lorenz  and  Beals, 
2013,  U.  armeniaca  clarksoni  Lorenz  and  Beals, 
2013,  and  U.  andreyi  Lorenz  and  Beals,  2013), 
another  cypraeid  swarm  centered  on  the  relict 
genus  Notocypraea  (including  N.  wilkinsi 
(Griffiths,  1959),  N.  euclia  (Steadman  and 
Cotton,  1 946),  and  several  unnamed  deep  water 
species),  and  a  small  radiation  of  endemic 
fasciolariids  centered  on  Fusinus  tessellatus 
(Sowerby  III,  1880).  Many  of  these  taxa 
represent  deep-water  offshoots  of  shallow  water 
species  and  can  be  considered  to  be  bathymetric 
subspecies  of  shallow  water  forms. 

Recently,  several  inspired  amateur 
malacologists  and  marine  naturalists  from  South 
Australia,  particularly  Mr.  Adrian  Bishop  of 
Yorketown  and  Ms.  Joan  Grocke  of  Streaky 
Bay,  have  conducted  intensive  field  work  and 
collecting  in  several  relatively  unexplored  areas 
of  the  Great  Australian  Bight  and  have 
discovered  many  previously-unnamed  taxa. 
Some  of  these  new  species  were  collected  by 
divers  who  were  investigating  previously- 
unexplored  offshore  areas,  some  were  collected 
along  poorly-known  and  infrequently-collected 
shallow  water  areas,  and  some  were  trawled 
from  deep  water  offshore  areas  by  commercial 
fishermen.  The  material  from  these  research  and 
collecting  trips  was  brought  to  our  attention  by 
Mr.  Bishop  and  specimens  of  several  new 
species  and  subspecies  were  kindly  donated  to 
us  for  research  purposes  and  for  subsequent 
deposition  in  museums. 


In  this  paper,  we  describe  three  new  gastropods 
from  the  Great  Australian  Bight  area,  adding  to 
our  knowledge  of  the  biodiversity  of  this 
unusual  temperate  water  fauna.  The  holotypes 
of  the  new  species  and  subspecies  are  deposited 
in  the  molluscan  collection  of  the  South 
Australian  Museum,  Adelaide,  South  Australia, 
(herein  “SAMA”)  and  bear  SAMA  numbers. 

SYSTEMATICS 

Class  Gastropoda 

Subclass  Sorbeoconcha 

Order  Prosobranchia 

Infraorder  Mesogastropoda 

Superfamily  Cypraeoidea 

Family  Cypraeidae 

Subfamily  Austrocypraeini 

Genus  Austrocypraea  Cossmann,  1903 

Austrocypraea  reevei  bishopi  Petuch  and 
Berschauer,  new  subspecies 
(Figures  1D-F) 

Description:  Shell  of  average  size  for  genus, 
thin  and  fragile,  highly  inflated,  bulliform  and 
globose,  with  high  domed  dorsum;  extremities 
blunt,  poorly-developed;  shell  margins  only 
slightly  produced,  rounded;  base  rounded; 
dorsum  and  sides  ornamented  with  distinct 
malleated  pattern  of  numerous  small  rectangular 
pits;  shell  color  pale  white-cream  or  pale 
whitish-yellow;  anterior  and  posterior 
extremities  colored  very  pale  pinkish-purple; 
aperture  uniformly  narrow,  slightly  arcuate; 
columella  with  26-27  small,  thin  elongate  teeth; 
lip  edged  with  32-36  small,  pointed  teeth; 
fossula  well-developed,  ornamented  with  9-10 
large  rounded  teeth,  located  deep  within 
aperture;  interior  of  aperture  colored  dark 
yellowish-tan. 

Type  Material:  HOLOTYPE  -  length  40  mm, 
width  26  mm,  from  145  m  depth  off  Eucla, 
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Western  Australia,  SAMA  D4323  (Figure  1D- 
F);  Other  Study  Material  -  2  specimens, 
lengths  35  mm  and  32  mm,  from  the  same 
locality  and  depth  as  the  holotype,  in  the 
collection  of  Adrian  Bishop,  Yorketown,  South 
Australia;  length  38  mm,  from  the  same  locality 
and  depth  as  the  holotype,  in  the  research 
collection  of  the  senior  author. 

Type  Locality:  Trawled  by  commercial 
fishermen  from  145  m  depth,  due  south  of  Eucla, 
Western  Australia,  Great  Australian  Bight, 
Australia. 

Distribution:  At  present,  known  only  from 
deep  water  (145-300  m  depths)  in  the  Great 
Australian  Bight  area,  extending  from  Albany, 
Western  Australia  to  the  Eyre  Peninsula,  South 
Australia  (Lorenz  and  Hubert,  2000:  p.  86). 

Ecology:  The  new  subspecies  lives  on  open, 
sponge-covered  sea  floors  in  depths  of  145-300 
m. 

Etymology:  Named  for  Adrian  Bishop  of 
Yorketown,  South  Australia,  who  recognized 
the  subspecies  as  new  and  who  kindly  donated 
the  holotype  and  other  study  material. 

Discussion:  The  new  taxon  is  named  as  a  deep 
water  bathymetric  subspecies  of  the  littoral  and 
shallow  sublittoral  Austrocypraea  reevei 
(Sowerby  I,  1832)  (Figure  1A-C).  The  new 
subspecies  differs  from  the  nominate  subspecies 
in  six  distinct  ways:  (1)  in  being  a  thinner,  more 
delicate  shell;  (2)  in  being  a  much  more  inflated 
and  globular  shell;  (3)  in  having  a  higher  and 
more  domed  dorsum  (as  seen  in  the 
comparisons  of  Figures  1C  and  IF);  (4)  in 
having  a  much  lighter  shell  color,  being  pale 
yellow-white  as  opposed  to  the  dark  gray  or 
grayish-brown  color  of  the  nominate  subspecies; 
(5)  in  having  much  paler-colored  extremities, 
being  pale  pink  as  opposed  to  dark  pinkish- 


purple;  (6)  and  in  having  a  proportionally  much 
larger  and  much  better  developed  fossula  within 
the  aperture.  This  bathymetric  and  geographical 
subspecies  of  Austrocypraea  reevei  was  first 
recognized  by  Lorenz  and  Hubert  (2000:  p.  86), 
but  was  never  given  a  name. 

Infraorder  Neogastropoda 
Superfamily  Buccinoidea 
Family  Fasciolariidae 
Subfamily  Fusininae 
Genus  Fusinus  Rafinesque,  1815 

Fusinus  bishopi  Petuch  and  Berschauer, 
new  species 
(Figure  2A,  B) 

Description:  Shell  small  for  genus,  thin  and 
delicate,  extremely  elongated,  with  high, 
protracted  spire  and  very  long,  narrow  siphonal 
canal;  shoulder  distinctly  sloping;  shoulder 
sharply  angled,  subcarinate,  ornamented  with 
12-13  elongated  knobs;  body  whorl  and  spire 
whorls  ornamented  with  12-13  low,  narrow, 
evenly-spaced  longitudinal  ribs;  ribs  end 
abruptly  at  body  whorl-siphonal  canal  juncture, 
producing  sharply-angled  anterior  edge  of  body 
whorl;  body  whorl  encircled  with  9  large  raised 
spiral  cords;  juncture  of  spiral  cords  and 
longitudinal  ribs  producing  a  small  raised  bead; 
siphonal  canal  smooth,  ornamented  with  very 
small  and  thin  spiral  threads;  spire  whorls 
ornamented  with  8  spiral  cords;  shell  color  pale 
cream-white,  overlaid  with  scattered  faint 
brown  patches  and  flammules;  areas  between 
shoulder  knobs  and  between  small  knobs  of 
anterior  body  whorl  angle  marked  with  large 
dark  brown  dots  or  small  dark  brown  patches; 
anterior  tip  of  siphonal  canal  colored  light 
brown;  protoconch  proportionally  large, 
composed  of  2  whorls,  white  in  color;  aperture 
proportionally  small,  circular,  pure  white  in 
color,  with  inside  of  lip  ornamented  with  16 
elongated,  narrow  ribs. 
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Type  Material:  HOLOTYPE  -  length  72  mm, 
width  23  mm,  trawled  from  145  m  depth,  due 
south  of  Eucla,  Western  Australia,  SAMA 
D40324  (Figure  2A,  B);  Other  Study  Material 
-  length  39  mm  (incomplete),  from  the  same 
locality  and  depth  as  the  holotype,  in  the 
collection  of  Adrian  Bishop,  Yorketown,  South 
Australia;  length  53  mm  (incomplete),  from  the 
same  locality  and  depth  as  the  holotype,  in  the 
research  collection  of  the  senior  author. 

Type  Locality:  Trawled  by  commercial 
fishermen  from  145  m  depth,  due  south  of  Eucla, 
Great  Australian  Bight,  Western  Australia, 
Australia. 

Distribution:  At  present,  only  known  from  the 
type  locality,  145  m  depth  off  Eucla,  Western 
Australia. 

Ecology:  The  type  lot  was  trawled  on  a  sand 
and  shell  rubble  sea  floor  in  145  m  depth. 

Etymology:  Named  for  Adrian  Bishop  of 
Yorketown,  South  Australia,  who  recognized 
the  species  as  new  and  who  kindly  donated  the 
type  lot  for  study. 

Discussion:  Of  the  known  southern  Australian 
Fusinus  species,  F.  bishopi  most  closely 
resembles  F.  wells i  Snyder,  2004  from  Western 
Australia,  but  differs  in  the  following  ways:  (1) 
in  having  less  tabulate  and  much  more  sloping 
shoulders,  with  a  much  greater  shoulder  angle; 
(2)  in  having  a  proportionally  much  higher  and 
more  protracted  spire;  (3)  in  having  more 
numerous  longitudinal  ribs  on  the  body  whorl 
(13-14  on  F.  bishopi  and  10-11  on  F.  wellsi );  (4) 
and  in  having  more  numerous  shoulder  knobs 
(14  per  whorl  on  F.  bishopi  and  10  per  whorl  on 
F.  wellsi).  The  two  shells  are  very  similar  and 
definitely  represent  a  sibling  species  pair,  with 
F.  wellsi  being  found  in  deep  water  areas  along 
Western  Australia  and  with  the  more  elongated 


and  delicate  F.  bishopi  being  restricted  to  deep 
water  areas  within  the  Great  Australian  Bight. 
Both  species  share  the  same  color  pattern  and 
ornamentation  as  F.  tessellatus  (Sowerby  III, 
1880)  from  shallow  water  areas  along  the 
southwestern  area  of  Western  Australia,  but 
differ  in  being  more  delicate  and  elongated  and 
in  having  much  longer  and  better-developed 
siphonal  canals.  All  three  species  constitute  a 
closely-knit  species  complex  that  is  restricted  to 
Western  Australia  and  the  Great  Australian 
Bight. 

Superfamily  Volutoidea 
Family  Volutidae 
Subfamily  Lyriinae 
Genus  Mitraelyria 

Mitraelyria  mitraeformis  grockeae  Petuch  and 
Berschauer,  new  subspecies 
(Figure  2E-H) 

Description:  Shell  of  average  size  for  genus, 
heavy  and  thickened,  stocky,  with  inflated  body 
whorl;  shell  smooth  and  shiny,  with  a  distinct 
frosted  or  silky  appearance;  shoulder  only 
slightly  angled,  with  constriction  along 
subsutural  area;  body  whorl  and  spire  whorls 
ornamented  with  13-16  large,  prominent, 
evenly-spaced  smooth  longitudinal  ribs;  edge  of 
rib  along  shoulder  slightly  angled,  producing 
low,  flexed  knob;  siphonal  canal  short  and 
stubby,  open  and  flaring;  spire  proportionally 
low,  only  slightly  protracted;  anterior  end  of 
body  whorl  and  siphonal  canal  ornamented  with 
6-8  deeply-incised  spiral  sulci;  shell  color 
uniform  pale  yellow  or  Canary  yellow;  aperture 
proportionally  large  and  flaring,  oval  in  shape; 
parietal  shield  only  slightly  developed; 
columella  with  12-14  very  thin,  elongated 
plications,  with  the  anterior  3  being  the  largest, 
roughly  3  to  4  times  larger;  interior  of  aperture 
colored  deep  yellow-orange;  protoconch 
proportionally  large,  bulbous,  with  flattened  top, 
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composed  of  1  V2  whorls,  pale  yellow-white  in 
color. 

Type  Material:  HOLOTYPE  -  length  37  mm, 
width  19.5  mm,  1  m  depth  in  Streaky  Bay, 
South  Australia,  SAMA  D40352  (Figure  2E,  F); 
Other  Study  Material  -  length  44  mm,  from 
the  same  locality  and  depth  as  the  holotype,  in 
the  collection  of  Adrian  Bishop,  Yorketown, 
South  Australia  (Figure  2G,  H);  length  38  mm, 
from  the  same  locality  and  depth  as  the  holotype, 
in  the  research  collection  of  the  senior  author. 

Type  Locality:  Found  in  sand  and  sea  grass 
beds,  in  1  m  depth  at  low  tide,  in  Streaky  Bay, 
South  Australia. 

Distribution:  At  present,  only  known  from 
Streaky  Bay  and  the  Eyre  Peninsula  of  South 
Australia. 

Ecology:  The  new  subspecies  prefers  sandy  sea 
floors  with  prolific  sea  grass  growth,  within 
quiet  sheltered  bays,  in  intertidal  and  shallow 
subtidal  depths. 

Etymology:  The  new  subspecies  is  named  for 
Joan  Grocke  of  Streaky  Bay,  South  Australia, 
who  collected  the  holotype  and  generously 
donated  the  type  lot  for  scientific  study. 

Discussion:  The  new  taxon  is  named  as  a 
subspecies  of  the  widespread  southern  and 
western  Australian  (Flindersian  and  Maugean 
Molluscan  Provinces)  Mitraelyria  mitraeformis 
(Lamarck,  1811)  (Figure  2C,  D).  Mitraelyria 
mitraeformis  grockeae  differs  from  the  common 
and  widespread  nominate  subspecies  in  being  a 
smaller,  heavier,  and  more  compact  shell  with  a 
proportionally  lower  and  less  protracted  spire, 
and  in  completely  lacking  any  color  pattern  on 
the  body  whorl  and  spire,  being,  instead,  a 
uniform  bright  yellow-white  color.  The 
nominate  subspecies  characteristically  has  three 


wide  bands  of  large  purple-brown  rectangular 
patches  around  the  body  whorl;  one  around  the 
shoulder  and  subsutural  area,  one  around  the 
mid-body,  and  one  around  the  anterior  end  and 
siphonal  canal.  Typical  M  mitraeformis  also  is 
profusely  marked  with  very  numerous  fine  dark 
brown  spiral  lines  that  are  particularly  well- 
developed  on  the  longitudinal  ribs  (shown  here 
on  Figure  2C,  D).  The  new  subspecies  grockeae , 
on  the  other  hand,  is  completely  devoid  of  any 
type  of  color  pattern  and  is  only  uniformly 
yellow. 

The  variety  of  M.  mitraeformis  that  was  given 
the  name  kimberi  by  Sowerby  III  (1900)  is 
similar  in  shape  and  size  to  grockeae ,  but 
exhibits  a  faint  version  of  the  typical  pattern 
seen  on  mitraeformis,  with  pale  brown  spiral 
lines  on  the  ribs  and  with  distinct  pairs  of  thin 
brown  flammules  along  the  edge  of  the  outer  lip 
(as  seen  on  the  M.  mitraeformis  shown  here  on 
Figure  2C,  D).  The  new  subspecies  has  a 
completely  unmarked  outer  lip  and  has  never 
been  found  with  the  pairs  of  brown  flammules 
that  are  seen  on  M.  mitraeformis  and  its  color 
form  kimberi.  Specimens  of  the  variety  kimberi, 
that  have  been  collected  recently  in  the  Port 
Lincoln  area  of  South  Australia  (several 
specimens  in  the  Adrian  Bishop  collection),  all 
have  a  faint  color  pattern  reminiscent  of  typical 
mitraeformis  and  none  of  them  have  the  intense 
Canary  yellow  color  seen  on  grockeae. 
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Figure  1 .  Austrocypraea  Cowries  from  Western  Australia  and  the  Great  Australian  Bight. 

A,  B,  C=  Austrocypraea  reevei  (Sowerby  I,  1832),  length  36  mm,  6  m  depth  under  ledges,  off  Freemantle,  Western  Australia  (for 
comparison  with  A.  reevei  bishopi).  D,  E,  F=  Austrocypraea  reevei  bishopi  new  subspecies.  Holotype  (SAMA  D4323),  length  40  mm, 
trawled  from  145  m  depth,  due  south  of  Eucla,  Western  Australia,  Great  Australian  Bight. 
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Figure  2.  Species  of  Fusinus  and  Mitraelyria  from  the  Great  Australian  Bight. 

A,  B=  Fusinus  bishopi  new  species.  Holotype  (SAMA  D40324),  length  72  mm,  trawled  from  145  m  depth,  due  south  of  Eucla, 
Western  Australia,  Great  Australian  Bight.  C,  D=  Mitraelyria  mitraeformis  (Lamarck,  1811),  length  51  mm,  2  m  depth,  Apollo  Bay, 
Victoria,  Australia  (for  comparison  with  M.  mitraeformis  grockeae).  E,  F=  Mitraelyria  mitraefonnis  grockeae  new  subspecies. 
Holotype  (SAMA  D40325),  length  37  mm,  1  m  depth  in  sand  and  sea  grass,  Streaky  Bay,  South  Australia,  Australia.  G,  H= 
Mitraelyria  mitraeformis  grockeae  new  subspecies,  44  mm  specimen  from  Streaky  Bay,  South  Australia,  Australia  (Adrian  Bishop 
collection). 
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ABSTRACT  Two  new  genera  of  Olividae  are  described,  one  from  deep  water  areas  of  the 
Philippines  and  one  from  the  Panamic  Molluscan  Province  of  the  Eastern  Pacific.  The  new  Philippine 
genus,  Recourtoliva  new  genus  (Type  Species:  “Oliva”  poppei  Sargent  and  Petuch,  2008),  is 
described  as  a  monotypic  genus,  containing  only  the  type  species.  The  new  Panamic  genus, 
Vullietoliva  new  genus  (Type  Species:  “Oliva”  splendidula  Sowerby  I,  1825)  contains  three  species: 
the  type  species,  which  ranges  from  the  Gulf  of  California  to  Ecuador;  “Oliva”  foxi  Stingley,  1984, 
which  is  endemic  to  Cocos  Island;  and  “Oliva”  kaleontina  Duclos,  1835,  which  ranges  from  the  Gulf 
of  California  to  northern  Peru. 


KEY  WORDS  Olividae,  Recourtoliva ,  Vullietoliva. 


INTRODUCTION  Although  a  number  of  new 
species  and  subspecies-level  taxa  have  been 
described  in  the  Family  Olividae  over  the  past 
two  years  {i.e.  Petuch  and  Myers,  2014;  Strano, 
2016;  and  Thach  and  Berschauer,  2016),  no  new 
higher-level  taxa  have  been  introduced  for  the 
family  in  over  four  years.  While  preparing  for 
an  up-coming  book  on  marine  molluscan 
biogeography  (following  Petuch,  2013),  within 
which  the  Olividae  will  play  a  prominent  role  as 
provincial  index  taxa,  we  noticed  that  two 
distinctive  olivid  groups  were  still  in  need  of 
names.  These  new  genera  are  described  here. 

SYSTEMATICS 

Class  Gastropoda 
Subclass  Sorbeoconcha 
Order  Prosobranchia 
Infraorder  Neogastropoda 
Superfamily  Volutoidea 
Family  Olividae 
Subfamily  Olivinae 


Recourtoliva  Petuch  and  Berschauer,  new  genus 
(Figure  1A,  B) 

Diagnosis:  Shells  small  for  family,  averaging 
40  mm,  heavy  and  thick,  elongated  and 
distinctly  fusiform;  spire  elevated  and 
protracted,  somewhat  scalariform,  with  thick 
callus  bordering  posterior  side  of  filament 
channel;  spire  roughly  one-third  total  shell 
length;  shoulder  sloping,  rounded,  with  only 
slight  angulation;  body  whorl  polished  but  not 
shiny,  ornamented  with  very  numerous 
extremely  fine  longitudinal  threads, 
corresponding  to  growth  increments  and  giving 
shell  silky  appearance;  wide,  prominent,  very 
shiny  and  polished  fasciole  surrounds  anterior 
end;  fasciole  composed  of  two  sections,  with 
thickened  anterior  part  overlapping  onto  wider 
and  thinner  posterior  part;  shell  color  uniform 
pale  orange  or  orange-peach,  with  spire  filament 
callus  being  white  and  anterior  fasciole  being 
darker  orange-tan;  some  specimens  marked  with 
thin  brown  flammules  around  shoulder  and 
around  mid-body  section  of  body  whorl; 
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columella  thickened,  white  in  color,  bearing  12- 
14  very  thin,  closely-packed  teeth;  aperture 
proportionally  wide  and  flaring,  pale  peach- 
orange  within  interior;  anterior  tip  of  fasciole 
colored  pale  orange;  fully  adult  specimens  have 
large  bladelike  callus  running  along  inner  edge 
of  lip;  protoconch  proportionally  large,  rounded, 
composed  of  two  whorls,  white  in  color. 

Type  Species:  Oliva poppei  Sargent  and  Petuch, 
2008,  from  300  m  depth  off  Aliguay  Island, 
Zamboanga  del  Norte,  Philippines  (Figure  1A, 
B).  The  genus  is  named  as  monotypical,  with 
the  type  species  being  the  only  known  species 
within  the  new  genus. 

Etymology:  Named  as  a  combination  of 
“Recourt”  and  “Oliva”,  honoring  Pierre  Recourt 
of  Egmond  aan  Zee,  Netherlands,  a  recognized 
authority  on  the  family  Olividae  and  friend  of 
the  authors. 

Discussion:  With  its  slightly  dull,  silky  surface 
texture,  Recourtoliva  more  closely  resembles 
olivids  of  the  genera  Olivancillaria  and  Anazola 
than  it  does  classic  glossy  olivine  olivids  such 
as  Annulatoliva.  The  new  genus  combines 
features  of  all  of  these  genera,  having  the  silky 
surface  sheen  and  shiny  anterior  fasciole  of 
Olivancillaria  and  Anazola  and  the  apertural 
and  columellar  structures  of  Annulatoliva.  This 
deep  water  monotypical  genus  may  be  the 
morphological  bridge  between  the  Agaronia- 
type  olivids  and  the  true  olivine  olivids  and  may 
represent  a  relictual  remnant  of  their  common 
ancestor. 

Vullietoliva  Petuch  and  Berschauer,  new  genus 
(Figure  1C,  D) 

Diagnosis:  Shells  small-to-average  sized  for 
family,  highly  polished  and  glossy,  cylindrical 
in  shape,  with  straight  sides;  shoulders  rounded, 
slightly  sloping;  spires  proportionally  low  and 


subpyramidal,  with  spire  whorls  partially  or 
completely  covered  by  thick  enamel;  edge  of 
filament  channel  marked  with  evenly-spaced 
dumpings  of  large  brown  hairline  flammules; 
shell  color  generally  yellow,  bright  pink, 
golden-tan,  or  pale  lavender  overlaid  with  two 
broad  bands  of  brown  or  purple-brown,  one 
posterior  of  mid-body  and  one  around  anterior 
end;  wide  brown  bands  marked  with  numerous 
small  white  triangles;  lighter-colored  areas 
between  brown  bands  marked  with  very 
numerous  tiny  dark  brown  triangular  dots  and 
paler  amorphous  reticulation  and  scattered  dark 
brown  zig-zag  flammules;  fasciole  simple  in 
form,  singular,  narrow  and  slightly  raised; 
aperture  proportionally  narrow,  widening 
toward  anterior  end;  columella  white  in  color, 
well-developed,  ornamented  with  8-10 
prominent  pairs  of  teeth  on  body  whorl  section 
and  5-6  large  single  teeth  on  fascicular  section 
of  columella;  interior  of  aperture  pale  orange  or 
deep  yellow-orange;  protoconch  proportionally 
large,  rounded,  domelike,  projecting,  composed 
of  3  whorls;  protoconchs  varying  in  color  from 
white  to  pink  and  pale  purple-tan. 

Type  Species:  Oliva  splendidula  Sowerby  I, 
1825,  ranging  all  along  the  tropical  Eastern 
Pacific  (Panamic  Molluscan  Province),  from  the 
Gulf  of  California  south  to  southern  Ecuador 
and  the  Galapagos  Islands. 

Other  Species  in  Vullietoliva:  Vullietoliva  foxi 
(Stingley,  1984),  endemic  to  Cocos  Island, 
Costa  Rica;  Vullietoliva  kaleontina  (Duclos, 
1835),  ranging  all  along  the  tropical  Eastern 
Pacific,  from  the  Gulf  of  California  south  to 
northern  Peru.  At  present,  only  three  species 
belong  to  Vullietoliva ,  all  of  which  are  restricted 
to  the  tropical  Eastern  Pacific. 

Etymology:  Named  as  a  combination  of 
“Vulliet”  and  “Oliva”,  honoring  Thierry  Vulliet 
of  Arundel,  Queensland,  Australia,  a  passionate 
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admirer  of  the  olive  shells  and  a  regional  expert 
on  the  Olividae  of  Australia  and  Melanesia. 

Discussion:  Although  superficially  resembling 
members  of  the  sympatric  genus  Americoliva 
(the  A.  spicata  and  A.  polpasta  species 
complexes  of  the  Panamic  Province;  see  Petuch, 
2013:209-210),  members  of  Vullietoliva  differ 
consistently  in  having  more  distinctly 
cylindrical  shells  with  rounded,  less-angled 
shoulders,  better-developed  columellar 

plications  which  are  often  bifurcated  and  paired, 
and  in  being  much  more  colorful  shells,  with 
vivid  patterns  of  wide  brown  bands  and  tent 
markings  on  lavender  or  bright  pink 
backgrounds.  Although  both  Americoliva  and 
Vullietoliva  have  hairline  flammules  bordering 
their  filament  channels,  those  on  Americoliva 
species  are  proportionally  longer  and  better- 
developed,  with  the  individual  clumps  of 
flammules  being  better-defined  and  more 
prominent. 
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Figure  1.  Type  species  of  new  olivid  genera. 

A,  B=  Recourtoliva  poppei  (Sargent  and  Petuch,  2008),  length  40  mm,  collected  by  fishing  nets  from  300  m  depth  off  Aliguay  Island, 
Zamboanga  del  Norte,  Philippines.  Photos  courtesy  of  Marcus  Coltro.  Type  species  of  Recourtoliva  Petuch  and  Berschauer,  new  genus. 
C,  D=  Vullietoliva  splendidula  (Sowerby  I,  1825),  length  43  mm,  collected  on  sandy  sea  floor  in  2-3  m  depth  off  Venado  Beach,  Ft. 
Kobbe,  Panama,  by  Muriel  Jones.  Type  species  of  Vullietoliva  Petuch  and  Berschauer,  new  genus. 
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Have  a  shell  collection  you  would  like  to 
donate  to  The  San  Diego  Shell  Club? 

The  San  Diego  Shell  Club  is  interested  in  your  shell 
collection.  As  a  50 1  c(3)  organization,  all  donations 
to  our  Club  may  provide  a  tax  write-off.  When  we 
receive  a  donation  we  provide  a  letter  describing  the 
items  that  may  be  used  when  filing  your  taxes. 
While  we  cannot  provide  a  value,  donations  of  up  to 
$5,000  do  not  require  a  written  appraisal.  Since  tax 
laws  change  regularly  we  recommend  that  you 
check  with  your  tax  accountant  before  relying  on 
any  information  provided  in  here.  We  are  interested 
in  all  types  of  shells,  marine  or  land  and  all  genera 
and  species,  books  on  shells  as  well  as  items  related 
to  shells  such  as  artwork,  storage  cases  and  tools. 
Your  items  will  be  used  to  generate  income  to 
support  the  Club’s  efforts  in  continuing  Public 
education  about  shells  and  conservation  of  marine 
life  throughout  the  world.  If  you  would  like  to 
donate,  please  contact  Dave  Waller,  SDSC 
Acquisition  Chairperson,  at  dwaller@dbwipmg.com 
to  schedule  a  time  to  discuss  charitable  gifting. 


CLUB  NEWS 

November  19,  2016,  General  Election  &  Auction,  751  Raintree  Drive,  Carlsbad,  CA 

•  Meeting  called  to  order  at  12:15  p.m. 

•  Election  was  held  -  slate  of  officers  unanimously  approved. 

•  General  meeting  was  closed.  The  five  dollar  table  and  one  dollar  tables  were  opened  in  tandem. 

•  Pizza  and  soda  were  provided.  The  silent  auction  was  opened. 

•  The  live  auction  then  took  place.  After  the  break  the  silent  auction  was  closed. 

•  Meeting  adjourned  at  4:00  p.m. 

December  10,  2016,  Holiday  Party,  David  &  Felicia  Berschauer’s  residence  in  Laguna  Hills 

•  The  Festivus  Award  for  lifetime  achievement  in  malacology  was  presented  to  Edward  J.  Petuch  and 
Buzz  Owen  for  their  outstanding  contributions  over  their  lifetimes. 

•  See  article  on  page  7 1  for  further  information  on  this  event. 

January  21,  2017,  General  Meeting  at  Leo  Kempczenski’s  residence  in  Tustin 

•  Meeting  called  to  order  at  12:30  p.m. 

•  Members  mixed,  mingled,  enjoyed  “pot  luck”  food,  and  viewed/traded  shells 

•  Presentation  by  Leo  Kempczenski  on  cowries;  “5  minute”  presentation  by  Larry  Buck 

•  Meeting  adjourned  at  4:30  p.m. 
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Shelling  and  Molluscan  Photography  in  Northern  California  and  Oregon 

Robyn  Waayers 

5893  Mountain  Meadow  Road,  Julian,  CA  92036 
rwaayers@gmail.com 

In  early  July,  Gary  and  I  took  a  trip  to  Northern  California  and  the  southern  and  mid-Oregon  coasts; 
something  I  have  been  thinking  about  doing  for  the  past  couple  years. 

With  extreme  low  tides  researched  in  advance,  we  took  off  to  slowly  meander  our  way  up  the  coast 
to  Otter  Rock  (just  north  of  Newport,  Oregon). 

Our  free  time  and  the  tides  conspired  to  land  us  in  Humboldt  County,  California  on  July  4th!  In  order 
to  see  more  birds  and  nature  in  general,  we  had  decided  to  tent  camp  our  way  up  the  coast. 
Campgrounds  were  packed,  but  in  the  very  early  mornings  when  the  tide  was  lowest,  most  (sensible) 
people  were  not  out  and  about  yet. 


Trinidad,  California  is  a  quaint  little  town  on  the  coast  of  Humboldt  County,  north  of  Areata,  and  its 
intertidal  area  was  full  of  photogenic  mollusks  at  the  extreme  low  tide. 


Figure  1.  Rocky  intertidal  zone  at  Trinidad,  California. 


Cryptochiton  stelleri  (the  Gumboot  Chiton) 
were  scattered  about  among  the  rocks  -  more 
than  I  have  ever  seen  in  one  location  before  - 
around  a  dozen  in  the  small  area  I  explored. 


Figure  2.  Ciyptochiton  stelleri  clinging  to  the  underside  of  a 
large  rock.  Frequently  20-36  cm  in  length. 


Another  chiton  observed  was  a  small  but 
colorful  specimen  of  Lepidozona  mertensii. 
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Figure  3.  Lepidozona  mertensii  exposed  by  the  low  tide.  25-30  mm  Figure  4.  Calliostoma  ligatwn,  a  very  common  species  found 

clinging  singly  to  or  in  clusters  on  and  under  rocks.  15-20  mm 


Gastropods  were  abundant  here,  including  many  Calliostoma  ligatum,  which  seems  to  be  a  very 
common  species  in  Oregon  as  well,  based  on  prior  trips  I  have  made  there  in  the  past. 

Nudibranchs  were  also  seen  in  pools  in  much  higher  numbers  than  I  typically  see  in  San  Diego 
County.  The  most  commonly  seen  nudibranch  was  Doriopsilla  albopunctata,  a  bright  yellow  species. 


Figure  5.  Doriopsilla  albopuncata  in  a  shallow  tide  pool.  Often  50-60  mm  in  length. 
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Figure  6.  Triopha  catalinae.  Ranges  from  25-150  mm  in  length. 


Triopha  catalinae  was  also  observed  (and  was  hard  to  miss!)  as  it  cruised  over  the  rocks. 


On  another  low  tide  morning,  we  explored  the  sandy  beach  habitat  of  Humboldt  County.  Olivella 
biplicata  were  out  in  force,  leaving  mysterious  messages  in  the  damp  sand  as  they  burrowed  just 
below  the  surface. 


Two  color  morphs  of  Olivella  biplicata 
were  observed,  with  the  white  morph  being 
considerably  less  abundant. 


Figure  7.  Tracks  of  Olivella  biplicata,  making  one  wonder  what  their  ultimate  plan  was.  One  seems  to  have  rather  improbably  formed 
the  logo  of  a  certain  German  car  manufacturer!  This  was  an  exceptionally  low  tide,  so  this  bit  of  beach  would  normally  not  be  seen! 
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Figure  8.  Olivella  biplicata :  the  common  olive  green-gray  morph.  Commonly  15-30  mm  in  length. 


Figure  9.  Olivella  biplicata :  the  white  morph.  Commonly  15-30  mm  in  length. 
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We  also  visited  Humboldt  Bay,  and  saw  some  Nucella  lamellosa  nestled  in  a  sheltered  spot  among 
the  rocks.  Most  were  extensively  covered  in  algae  and  other  growths,  but  several  color  morphs  were 
discemable.  This  species  is  extremely  variable  in  terms  of  color,  sculpturing  and  even  the  thickness 
of  their  shells.  These  Humboldt  Bay  individuals  were  very  thick-shelled,  smooth  and  either  tan, 
orange  or  white.  More  Nucella  lamellosa  were  to  come  in  Oregon. 

After  leaving  northern  California,  we  made 
our  way  towards  Otter  Rock  (where  Gary 
has  family).  Armed  with  my  Oregon  fishing 
license,  I  had  researched  in  advance  where 
Marine  Protected  Areas  and  other  reserves 
were  (and  some  of  these  are  very  newly 
designated,  so  visitors  to  Oregon  would  be 
advised  to  check  them  out  in  advance  on-line), 
and  did  some  collecting  along  the  way  in  areas 
where  it  was  allowed. 

Nucella  ostrina  is  another  highly  variable 
species,  with  many  colors,  patterns  and  textures. 
Figure  1 1  is  an  array  of  them  from  southern 
Oregon  showing  some  of  this  variability. 


Figure  10.  Nucella  lamellosa  among  rocks  facing  the  bay.  36-50  mm 
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Figure  11.  Nucella  ostrina.  This  species  was  recently  split  from  Nucella  emarginala,  which  is  considered  the  more  southerly 
species  now.  Frequently  found  ranging  from  20-30  mm  in  length. 
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In  Waldport,  Oregon  more  Nucella  lamellosa  were  found  (by  the  thousands)  on  both  sides  of  the 
bridge  spanning  the  Alsea  River.  Here  is  a  sampling  of  the  color  and  texture  morphs  seen  there. 


Figure  12.  Nucella  lamellosa,  showing  smooth,  slightly  frilled,  brown,  white  and  banded  individuals.  All  of  these  forms  occurred 
together,  essentially  side-by-side.  Often  found  from  30-50  mm  in  length. 


By  the  time  we  reached  Otter  Rock,  Oregon,  the  ultra-low  tides  were  finally  fading  out,  and  we 
engaged  in  other,  non-molluscan  activities.  Northern  California  and  Oregon  are  extremely  rich  places 
for  mollusk-lovers,  though,  and  I  expect  to  be  back  there  in  the  not-too-distant  future  to  explore 
further. 
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Curious  Shell  Stories 

William  Schramm 

24151  Las  Niranjas  Road,  Laguna  Niguel,  California  92677 
bschramm@ivc.edu 

There  are  times  when  events  happen  that  seem  uncanny  and  you  wonder  about  them.  Is  it  more  than  just 
being  at  the  right  place  at  the  right  time  I  wondered?  Once  in  a  blue  moon,  or  perhaps  a  little  more  often, 
as  I  walk  or  drive  down  a  street,  a  streetlight  goes  out  as  I  pass  the  light.  Once  or  twice  seems 
understandable  but  five  or  six  times  in  two  years!  Or  my  wife  informing  me  about  a  premonition  or 
feeling  she  has  had  about  a  family  member,  and  then  continuing,  tells  me  about  how  it  seemed  to  inform 
her  about  something  that  eventually  does  occur.  Boy,  am  I  sure  glad  that  this  ability  only  seems  to  extend 
to  blood  relatives.  Well  anyway,  I  have  some  shell  stories  that  might  be  of  similar  nature  and  I  hope  you 
will  enjoy  them. 

While  talking  to  my  shell  dealer  several  years  back,  he  mentioned  to  me  that  he  was  looking  into  getting 
me  a  nice  Cribrarula  garciai  from  Easter  Island.  He  was  negotiating  with  Mr.  Garcia  about  having  him 
supply  a  small  one  for  someone  else  and  perhaps  a  full  size  one  for  me.  About  a  week  or  so  later,  he  e- 
mailed  me  and  informed  me  that  my  C.  garciai  will  soon  be  on  its  way  and  the  pictures  indicate  that  it 
was  a  really  nice  one.  Boy  was  I  excited.  Well  the  weeks  went  by  and  finally  I  heard  that  it  had  arrived 
in  Miami.  One  would  think  that  within  a  week  it  should  have  arrived  on  the  west  coast  but  it  didn’t.  The 
weeks  of  waiting  turned  into  a  month.  The  delay  was  blamed  on  customs.  However,  after  a  while  we 
found  out,  at  least  the  paper  work  indicated,  that  it  is  now  back  in  Santiago,  Chile.  But  then  it 
disappeared,  never  to  be  found.  My  disappointment  was  now  as  great  as  my  excitement  had  been.  My 
gem  shell  had  disappeared  and  it  was  likely  that  I  would  not  get  one  any  time  soon  since  Mr.  Garcia  was 
not  happy  about  the  turn  of  events.  And  of  course,  in  the  background,  there  is  always  the  problem  of  who 
will  pay  for  these  lost  items.  Well  as  things  started  to  go  back  to  normal  and  we  all  got  adjusted  to  the 
fact  that  I  was  not  getting  a  nice  garciai  any  time  to  soon  Mr.  Garcia’s  son,  who  is  an  airline  pilot  and 
was  having  a  stop  over  in  Los  Angeles,  comes  to  my  shell  dealer  and  hands  him  a  small  box.  After  he 
opened  it  up  he  found  that  it  contained  one  of  the  nicest  garciai  he  had  ever  seen  and  the  26mm  shell  was 
not  only  larger  that  the  first  one  but  it  was  the  third  largest  he  ever  laid  his  eyes  upon,  at  least  up  until  that 
time.  Now,  I  understand  that  this  is  not  a  nice  thing  to  say  but  in  a  sense,  I’m  sure  glad  that  the  original 
was  lost. 

Early  on,  with  my  association  with  the  San  Diego  Shell  Club,  I  realized  how  ignorant  I  was  about  seashell 
information.  I  knew  precious  little  about  shell  collecting,  cleaning,  displaying,  and  especially  recognizing 
shells  and  knowing  their  technical  names.  Somehow,  but  I’m  not  sure  how,  I  got  talked  into  presenting  a 
lecture  with  another  person  on  the  cowries  inhabiting  the  waters  of  the  United  States.  Even  though  I  had 
made  the  acquaintance  of  several  serious  cowry  collectors  and  I  was  now  getting  serious  about  collecting 
cowries  I  didn’t  feel  that  I  could  provide  a  meaningful  club  lecture  to  this  knowledgeable  branch  of 
humanity.  However,  I  agreed  that  I  would  cover  the  seven  cowry  species  indigenous  to  the  continental 
part  of  the  country  and  the  other  speaker  would  cover  the  Hawaiian  species.  Because  of  the  much  larger 
number  of  cowries  from  Hawaii  my  presentation 
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Figure  1.  A  =  Cypraea  tigris  schilderiana  Cate,  1961;  B  =  Neoberbava  spadicea  (Swainson,  1823);  C  =  Cribrarula  garciai  Lorenz  & 
Raines,  2001  ;  D  =  Erosaria  cernica  leforti  (Senders  &  P.  Martin,  1987);  E  =  Cylinder  gloriamaris  (Chemnitz,  1777) 


partner  certainly  had  the  more  difficult  part  of  the  talk  but  that  didn’t  relax  me  one  iota.  Although  I  had 
decent  representative  specimens  of  six  specimens,  the  only  Californian  cowry  I  had  was  a  3 1  mm 
spadicea  that  was  beach-collected.  Since  I  wanted  a  nice  full  size  shell  and  I  had  gone  to  my  shell  dealer 
and  scoured  his  facilities  on  two  different  occasions  trying  to  find  one  but  to  no  avail.  Two  exits  away 
near  the  same  freeway,  which  are  called  parkways  back  east,  is  another  organization  that  I  go  to  several 
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times  a  year  and  I  just  happen  to  be  there  the  day  before  I  was  to  give  my  shell  talk.  What  the  heck.  I’ll 
try  one  more  time,  so  I  drove  over  to  my  dealer’s  location,  went  in  and  opened  up  the  draws  that  I  had 
done  many  times  before.  This  time  however,  in  addition  to  it  containing  several  dozen  25  to  35  mm 
spadicea  as  it  had  in  the  past  there  was  also  a  large  62  mm  specimen.  The  diver  that  found  it  and  brought 
it  in  was  still  on  the  premises.  Had  I  arrived  thirty  minutes  earlier,  or  I  had  not  gone  back  a  third  time,  I 
would  not  have  had  it  for  the  talk  or  in  my  collection  today. 

I  was  down  the  road  from  my  shell  dealer’s  establishment  tending  to  some  business  and  as  I  was  finishing 
up  it  occurred  to  me  that  this  would  be  a  good  time  to  pay  him  a  visit.  So  I  did  just  that.  As  I  went  into 
the  building,  I  could  see  that  the  proprietor  had  somebody  in  his  office.  So  I  busied  myself  going  through 
some  draws  and  cabinets  hoping  to  fine  a  shell  or  two  while  waiting  for  the  visitor  to  leave.  However, 
about  five  minutes  after  arriving,  my  friend,  the  proprietor  came  to  me  and  said  “come  into  my  office  I 
want  you  to  meet  somebody.”  When  I  went  in,  he  introduced  me  to  the  visitor  who  turned  out  to  be  a 
fairly  well  known  shell  dealer  who  had  just  returned  from  a  shelling  trip  and  had  brought  with  him  about 
two  dozen  or  so  large  Erosaria  cernica  laforti  shells.  But,  before  he  left  he  said  to  me,  while  pointing  to 
the  shells,  look  them  over  and  pick  out  one  or  two  of  the  shells  for  yourself.  He  left  the  office  for  a  tour 
of  the  facilities  and  I  look  carefully  at  each  one  of  the  shells  and  decided  on  a  3 1  mm  specimen.  Now  in 
Lorenz  and  Hubert’s  A  Guide  To  Worldwide  Cowries  2nd  edition  they  list  as  a  typical  largest  size  for  a  E. 
cernica  laforti  as  26  mm  and  a  rare  maximum  size  as  29  mm.  To  say  I  was  more  than  pleased  is  an 
understatement.  Had  I  not  had  the  previous  engagement  and  also  decided  to  visit  my  shell  dealer  on  that 
day  I  surely  would  have  missed  this  golden  opportunity. 

I  remember  going  occasionally  to  a  small  shell  store  (West  Coast  Curio)  years  ago  and  one  of  the  times 
that  I  went  there,  as  I  was  approaching  the  front  entrance,  a  disgruntled  shell  collector  was  exiting  the 
premises.  As  I  was  about  to  pass  him  he  stopped  and  showed  me  a  112  mm  Glory  of  the  Sea  cone  shell 
that  he  had  in  his  hand.  It  was  beautiful  from  top  to  bottom,  definitely  a  gem.  The  edge  was  complete, 
the  apex  was  all  there,  and  it  was  bright  and  very  clean.  He  offered  it  to  me  for  $150  and  mumbled 
something  about  the  shell  dealer  had  refused  to  buy  it  for  $300,  which  was  about  the  going  price  at  that 
time.  Ever  since,  I  started  collecting  shells  the  picture  of  this  shell  in  Sea  Shells  Of  The  World  by  R. 
Tucker  Abbott,  which  was  my  main  reference  book  at  the  time,  lured  me  to  the  point  that  I  really  wanted 
one.  So  I  didn’t  hesitate  to  pay  the  man  for  his  shell.  I  couldn’t  believe  my  luck.  Had  I  arrived  a  half  a 
minute  later,  I  would  have  missed  this  once  in  a  lifetime  opportunity. 

A  good  friend  of  mine  is  an  attorney  and  he  invited  me  to  accompany  him  to  the  house  of  an  aging  client. 
It  seems  that  the  client  had  been  a  serious  shell  collector  in  his  younger  days.  After  arriving  at  the  client’s 
home  and  introducing  me  the  gentlemen,  I  was  led  into  a  room  filled  with  boxes  and  dozens  and  dozens 
loose  shells.  He  probably  had  several  thousand  shells  strewn  throughout  his  house  and  garage.  He 
wanted  to  sell  his  shells  and  he  said  to  me  to  set  aside  anything  I  was  interested  in  and  when  he  was  done 
with  legal  matters  he  would  give  me  a  price  for  the  shells.  Well  the  legal  activity  only  took  about  twenty 
to  thirty  minutes  and  I  probably  didn’t  get  to  see  even  one  percent  of  the  shells.  However,  in  addition  to  a 
few  items  that  I  was  interested  in  I  did  uncover  the  largest  cowry  I  had  ever  seen  and  it  had  to  be  at  least 
twice  as  large  as  any  other  I  had  seen.  It  was  a  127  mm  Cypraea  tigris  schilderiana  from  Hawaii  and  the 
owner  only  wanted  $25  for  it.  I  found  out  much  later  what  a  bargain  I  had  stumbled  across. 
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In  Memoriam  -  Margaline  Lee  Lindahl 

We  walked  on  the  shore,  she  and  I,  not  talking. 

The  winter  wind  blew  cold  salt  and flecks  of  sand  through  our  eyelashes  and  hair. 

She  watched  the  sea  as  I  watched  her  eyes. 

My  dear  Mother  passed  almost  two  years  ago;  I  did  not  know  that  was  to  be  our  last  walk  together. 
Mom  was  the  original  So.  California  beach  girl.  Her  stories  about  the  development  of  Balboa  Island 
and  Back  Bay  area,  Newport  Beach  circa  1930’s  delighted  all  of  her  family. 

Then  there  were  the  shells,  marvelous  miracles  of  nature. 

We  shared  that,  she  and  I,  always  poking  in  the  shallows,  egg 
casings,  Moon  snails. 

Learning  together  way  back  then  as  I  watched  her  hands. 

Margaline  Lee  Lindahl;  bom  Oct.2nd  1 929.  Passed  peacefully 
with  her  family  by  her  side  at  the  home  of  her  daughter,  Lisa 
Dawn.  Married  65  years.  Marge  followed  her  husband 
Kenneth  Q.  Lindahl  in  death  and  is  by  his  side  again. 

As  a  member  of  one  of  the  Balboa  Island  founding  families, 
she  was  Newport  Beach  Royalty.  Remembered  by  many 
Balboa  Island  residents  as  the  proprietor  of  “The  Golden 
Shell”,  a  shop  she  and  my  father  Ken  opened  in  1987  and  ran 
successfully  for  19  years.  The  Lindahls  traveled  to  many 
exotic  locations  around  the  world  to  scuba  dive,  supplying 
specimen  quality  shells  for  their  store  as  well  as  their  private 
collection.  Marge’s  loving  kindness,  gentle  smile,  and  faith 
that  “everything  will  be  alright”  will  be  remembered  and 
missed  by  those  that  knew  her.  While  we  mourn  her  passing 
we  rest  comfortably  knowing  she  is  in  the  ocean  of  her 
dreams  with  Dad. 

As  memories  fondly  remembered  bring  a  tear. 

We  are  thankful  for  the  sun,  sand  and  crashing  waves  of  the  sea. 

But  mostly  for  Mom,  who  while  in  Heaven  still  watches  over  me. 


Marge  Lindahl  diving  in  Baja  California,  Mexico. 


Lisa  Dawn  Lindahl 
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Vietnamese  New  Mollusks 
Sea  shells,  Land  snails,  Cephalopods 
With  59  New  Species 

By  Nguyen  Ngoc  Thach 

Published  June  2016,  48HrBooks  Company,  Akron,  Ohio 
205  pages,  95  color  plates,  35  tables.  ISBN  13:9780578182247 

Review  by:  David  P,  Berschauer 
shellcollection@hotmail.com 

This  beautifully  printed  205  page  color  book  on 
Vietnamese  mollusks  is  hardbound  and  has  95 
color  plates  illustrating  695  photographs  of  a  wide 
variety  of  mollusk  species,  subspecies  and  forms 
found  in  Vietnam. 

The  book  begins  with  a  series  of  color  plates 
illustrating  the  59  new  species  named  in  the  work, 
followed  by  numerous  plates  with  color  images  of 
live  mollusks,  and  36  world  record  sized  shells 
from  Vietnam.  While  these  initial  color  plates  are 
useful  and  well  put  together  this  reviewer  feels  that 
they  would  have  been  better  placed  at  the  end 
following  the  illustrations  of  the  rest  of  the  species 
covered  in  the  book. 

What  follows  is  a  systematic  description  of  each 
species  covered  therein  including  its  scientific 
name,  synonyms,  description,  size  range,  locality, 
habitat  and  distribution.  Some  1 09  species  of 
Cephalopods  from  Vietnamese  waters  are 
illustrated  at  the  end  of  the  book. 

While  there  are  some  minor  typographical  and  systematic  errors  this  is  a  very  important  and  useful 
work,  however  it  is  not  a  comprehensive  treatise  on  Vietnamese  mollusks.  This  book  is  the  fourth  in 
a  series  of  books  by  the  author,  including:  Shells  of  Vietnam  (2005),  Recently  Collected  Shells  of 
Vietnam  (2007),  and  New  Records  of  Mollusks  from  Vietnam  (2012). 

In  summation,  the  book  is  very  nicely  organized.  The  price  for  this  book,  through  various  on  line 
sources,  is  reasonable  and  ranges  from  $120  to  $150  U.S.  dollars.  The  books  was  printed  in  a 
somewhat  limited  quantity,  comsequently  if  you  collect  Vietnamese  shells  and  want  to  add  this  book 
to  your  library,  you  should  probably  secure  a  copy  quickly  before  they  are  sold  out. 


Nguyen  Ngoc  THACH 
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In  Memoriam:  William  K.  Emerson  (1925-2016) 

On  October  19,  2016,  malacology  lost  one  of  its  most  respected 
senior  members.  William  “Bill”  Emerson  died  in  New  York  City  at 
the  age  of  9 1 ,  following  a  50-year  career  mainly  spent  at  the 
American  Museum  of  Natural  History.  It  was  there  that  he  built  a 
legacy  of  research,  curation,  and  public  service,  including 
supervising  world-class  exhibitions  and  serving  as  President  of  most 
of  this  country’s  major  malacological  societies.  His  accolades 
include  honorary  life  memberships  and  other  tributes  in  recognition 
of  his  career  achievements. 

William  Keith  Emerson  was  bom  in  San  Diego,  California,  on  May  1, 
1925.  He  received  a  Bachelor’s  degree  in  zoology  from  San  Diego 
State  University  in  1948,  followed  by  a  Master’s  in  zoology  from 
University  of  Southern  California  in  1950,  and  a  Ph.D.  in 
invertebrate  paleontology  from  University  of  California  at  Berkeley 
in  1956. 

His  career  at  the  American  Museum  of  Natural  History  began  in 
1955,  when  he  became  Collection  Manager  of  Quaternary 
Invertebrates  and  Assistant  Curator.  He  was  promoted  to  full  Curator  in  1966,  and  served  as  Chair  of  the 
Department  of  Living  Invertebrates  from  1960  to  1974.  During  his  time  at  the  Museum,  he  studied  marine 
gastropods  and  scaphopods  from  the  Pacific  region,  with  a  focus  on  systematics  and  biogeography.  The 
malacology  collection  expanded  from  74,000  to  275,000  cataloged  lots,  in  which  he  was  assisted  by  two 
exceptional  collection  managers — William  E.  Old,  Jr.  (at  AMNH  1960-1982),  and  Walter  E.  Sage  III  (1983- 
1995} — well-respected  experts  in  their  own  right.  Although  Bill  often  professed  that  he  delegated  all  shell  club 
interactions  to  his  collections  managers,  he  frequently  added  to  their  activities  personally.  For  example,  his 
publications  list  shows  how  often  he  wrote  for  the  New  York  Shell  Club  News',  based  on  their  writings  about 
Bill,  he  was  clearly  revered  by  its  members. 

Early  in  his  career,  Bill  participated  in  extensive  expeditionary  work  in  the  Pacific,  focusing  on  molluscan 
communities  on  Pacific  Islands  that  experienced  atomic  bomb  testing  in  the  early  1950s,  such  as  Bikini  Atoll. 

In  1957,  he  led  the  Puritan-American  Museum  of  Natural  History  Expedition  to  western  Mexico.  The  Puritan 
expedition  produced  approximately  5,000  lots  of  mollusks  for  the  AMNH  collection,  and  resulted  in  20 
published  expedition  reports  in  American  Museum  Novitates.  Harry  Lee,  well-known  avocational  malacologist 
from  the  Jacksonville  Shell  Club,  assisted  in  curating  the  material  while  a  medical  school  freshman  in  New 
York  in  1962.  “I  was  set  to  work  on  the  shells  taken  on  the  Puritan-American  Expedition  (western  Mexico), 
but  I'm  not  sure  I  did  justice  to  the  task  as  there  were  recurrent  distractions  such  as  conchological 
conversations  with  the  Bills  (Old),  various  other  visitors,  e.g.,  Nick  Katsaras  (weekly  from  NJ),  Arieh  Hadar 
(Israel),  post-doctoral  fellow  Henry  Coomans  (Netherlands),  and  Tucker  Abbott,  now  all  likewise  free  of  this 
mortal  coil.  The  sessions  very  often  continued  into  the  tearoom  of  the  Excelsior  Hotel,  across  the  street  from 
the  northern  rampart  of  the  AMNH,  after  which  we'd  all  go  our  separate  ways”  (H.  G.  Lee,  in  litt.,  27  October 
2016). 

Among  Bill’s  accomplishments  at  AMNH  was  his  documentation  of  Indo-Pacific  mollusks  on  the  eastern  side 
of  the  Pacific  Ocean.  He  reasoned  that  the  larvae  of  these  animals  must  have  dispersed  across  deep-water 


Photo  courtesy  of  AMNH  Photographic  Collection. 
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barriers  during  anomalous  warm  periods,  now  known  as  El  Nino  events.  Bill  also  investigated  the  effects  of 
oceanic  upwelling  of  cold  water  on  local  molluscan  populations  living  along  the  western  coast  of  North 
America.  Using  these  insights  about  modem  biogeography,  he  elucidated  the  distribution  of  Pleistocene 
molluscan  communities.  He  was  author  or  co-author  of  more  than  1 50  research  papers  on  molluscan  taxonomy 
and  biogeography  (mainly  on  neogastropods  and  scaphopods),  and  seven  books,  notably  the  popular  The 
American  Museum  of  Natural  History  Guide  to  Shells:  Land,  Freshwater,  and  Marine  from  Nova  Scotia  to 
Florida  (Alfred  A.  Knopf,  1976),  co-authored  with  Morris  “Karl”  Jacobson,  a  local  shell  enthusiast. 

Bill  was  an  active  participant  in  the  creation  of  quality  exhibitions  at  AMNH  during  his  career.  Most  notably. 
Bill  was  Chairman  of  the  Planning  Committee  for  “Mollusks  and  Mankind”  (later  “Mollusks  and  Our  World,” 
on  display  1975-2000).  This  exhibit  combined  natural  history,  anthropology,  and  art,  explaining  the  habitat 
and  life  histories  of  mollusks  as  well  as  their  use  by  various  cultures. 

Bill  served  malacology  as  President  of  the  Council  of  Systematic  Malacologists  (1988-1991);  President  of  the 
American  Malacological  Union  (1961-1962);  President  of  the  Western  Society  of  Malacologists  (WSM; 
1968-1969);  Council  member  of  the  Society  of  Systematic  Zoology  (1960-1963;  1970-1972);  Trustee  of  the 
Delaware  Museum  of  Natural  History  (1989-1993),  and  on  many  editorial  boards.  He  held  research  associate 
positions  at  the  San  Diego  Society  of  Natural  History  (1962-1980)  and  Santa  Barbara  Museum  of  Natural 
History  (1991-2016).  Although  he  spent  his  career  on  the  East  Coast,  his  West  Coast  roots  ran  deep;  “Bill  was 
part  of  the  “WSM  family,”  a  treasured  member  of  the  malacologists  who  met  annually,  supported  and  nurtured 
students  and  others”  (J.  Terry  Smith,  in  litt.,  31  October  2016). 

As  President  of  the  American  Malacological  Union  (now  Society),  Bill  organized  its  28th  annual  meeting  in 
1962  in  St.  Petersburg,  Florida,  assisted  by  the  St.  Petersburg  Shell  Club.  Resurrecting  his  paleontological 
roots,  the  logo  of  the  meeting  included  the  Florida  Pleistocene  gastropod  Hystrivasum  horridum  (Heilprin, 
1886). 

Bill’s  many  career  honors  include:  Western  Society  of  Malacologists  Award  (1972);  American  Malacological 
Union,  Honorary  Life  Member  (1987);  California  Academy  of  Sciences,  Honorary  Fellow  (1987);  and 
Western  Society  of  Malacologists,  Honorary  Life  Member  (1994). 

Bill  retired  in  1995  as  Curator  Emeritus  in  the  Department  of  Invertebrates  (later  Division  of  Invertebrate 
Zoology)  after  more  than  40  years  of  service.  Following  retirement.  Bill  continued  to  visit  the  Museum  daily, 
to  lunch  with  colleagues,  keep  up  with  the  literature,  and  answer  correspondence.  He  was  an  avid  fan  of  the 
New  York  Yankees  professional  baseball  team,  and  could  frequently  be  seen  sporting  a  Yankees  baseball  cap. 
Bill  lost  his  life  partner,  Warren  Osterwald,  in  1995.  He  is  survived  by  his  brother  James  Emerson  of  Colorado, 
and  his  nephew  Jeffrey  Emerson  from  New  York  City. 


Paula  M.  Mikkelsen1  &  Neil  H.  Landman2 

1  Integrative  Research  Center,  Field  Museum  of  Natural  History,  1400  South  Lake  Shore  Drive,  Chicago, 

Illinois  60605,  U.S.A.,  pmm37@comell.edu 
2  Division  of  Paleontology,  American  Museum  of  Natural  History,  Central  Park  West  at  79th  Street,  New  York, 

New  York  10024-5192,  U.S.A.,  landman@amnh.org 


(Reprinted  from  The  Nautilus  with  permission  of  the  authors.) 
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2016  San  Diego  Shell  Club  Holiday  Party 

Lisa  Dawn  Lindahl 

212  S.  Orange  Ave.,  Brea,  California  92812 
lindahldesigns@gmail.com 

It  was  a  gorgeous  day  December  10,  2016  as  San 
Diego  Shell  Club  members  and  their  loved  ones 
joined  together  to  have  an  opportunity  to  enjoy  an 
afternoon  of  good  company,  laughter  and 
comradery  at  the  beautiful  home  of  David  and 
Felicia  Berschauer.  High  lights  of  this  gala  event 
included  great  food,  a  shell  themed  gift  exchange 
and  the  presentation  of  two  of  The  San  Diego  Shell 
Club’s  prestigious  Festivus  Awards  for  lifetime 
achievement  in  malacology. 

As  with  any  SDSC  meeting,  the  party  gave  us  all  a 
chance  to  get  to  know  each  other  better,  bring  that 
special  shell  to  show  off  and  participate  in  “shell 
talk.”  Easy  laughter  hung  in  the  air  as  we  mingled 
from  house  to  pool  patio  and  then  gathered  around 
the  tables  loaded  with  delicious  food  catered  by  Lucile’s  Barbeque.  Of  my  favorite  things  at  these 
gatherings  are  the  stories.  With  just  a  few  mature  members  ready  to  share,  there  is  no  lack  of 
experiences,  give  Grandpa  Larry  another  brew,  he’ll  talk!  Did  I  mention  Holiday  deserts?  Oh  yeah, 
ample  homemade  goodies  tempted,  Felicia’s  Lemon  Cream  Cheese  Cake  was  first  to  disappear. 
Following  filling  ourselves  to  the  brim,  we  gathered  around  the  giant  Christmas  tree  as  lifetime 
achievement  awards  were  presented  to  Ed  Petuch  and  Buzz  Owen.  Fantastic  job  in  the  field  of 
malacology  guys!  Where  would  we  be  without  the  dedication  of  men  and  women  like  this  in  the  field 
of  education  and  research? 


Then  the  grand  finale  of  any  Holiday  party!  Who  doesn’t  like  unwrapping  a  gift?  Cowries,  Murexes 
and  Volutes,  oh  my!  Eager  shell  collectors  of  any  age  often  resemble  young  children  as  each  awaited 
their  turn  to  pick  a  gift  from  under  the  tree. 


As  we  look  forward  to  2017,  please  mark  your  calendars 
for  December  9,  2017,  for  our  next  annual  Holiday  Party, 
we’re  hoping  you  all  can  come.  With  the  variety  of 
interesting  people  in  our  Club,  everyone  brings  something 
fabulous  to  the  table,  the  more  the  merrier!  Here’s 
wishing  all  our  members  near  and  far  a  happy,  prosperous 
New  Year  from  your  friends  at  The  San  Diego  Shell  Club. 
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San  Diego  Shell  Club 

WEST  COAST  SHELLS 


By :  Roger  Clark 


Got  a  calendar?  Time  is  running  out  to  get  this  year’s  collectible  shell  calendar.  Get  yours  now 
while  supplies  last!  On  sale  now  for  $15  plus  8%  sales  tax  and  shipping  ($3  in  the  USA,  $5  to 
Canada,  $8  to  Mexico,  and  $  1 1  overseas  to  Europe,  Australia  and  beyond.  See  sample  pages  below. 


Boreolrophon  innliicosuiius 
Kodiak.  Alaska.  Intertidal. 


Boreolrophon  perngrinus 
Point  Conception.  Calif. 


Boreotrophon  stunrji 
Juneau.  Alaska.  20  m 


Boreolrophon  pacijicns 
Attu  Island.  Alaska.  5  m 


Scahrolrophon  mohzuni 
Juneau.  Alaska.  20  in 


January  2017  -  featured  shells  of  the  month 


March  2017  -  featured  shells  of  the  month 
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James  Hamilton  McLean  1936-2016:  Master  of  the  Gastropoda 

Lindsey  T.  Groves 

Natural  History  Museum  of  Los  Angeles  County,  Malacology  Section, 

900  Exposition  Blvd.,  Los  Angeles,  CA  9000,  lgroves@nhm.org 


The  malacological  community  has  lost  one  of  its  great  taxonomists  as 
Jim  McLean  passed  away  on  Friday,  November  1 1th,  2016  with 
brothers  Hugh  and  Arthur  and  other  family  members  at  his  side.  He 
graduated  from  Wesleyan  University,  Middletown,  Connecticut  in  1958 
with  a  B.A.  in  biology  and  then  proceeded  to  earn  his  Ph.D.  in  biology 
at  Stanford  University  under  the  guidance  of  Myra  Keen  in  1 966,  two 
years  after  his  arrival  at  the  Los  Angeles  County  Museum  of  Natural 
History  (LACM). 

James  (as  his  family  prefers)  was  bom  in  Detroit,  Michigan  on  June  17, 

1936.  The  family  moved  to  Dobbs  Ferry,  New  York,  on  the  Hudson 
River  in  1 940,  a  short  train  ride  and  subway  ride  away  from  the 
American  Museum  of  Natural  History.  His  brother  Hugh  recollects 
“AMNH  became  the  place  of  choice  to  go  to  whenever  we  could  get 
someone  to  take  us.  Those  visits  opened  our  eyes  to  the  variety  and 
possibilities  of  what  was  out  there,  waiting  for  us  to  discover  and  collect.”  From  an  early  age  James 
was  destined  to  have  a  career  at  a  museum.  In  his  teens  he  raised  tropical  fish  and  collected  shells 
and  other  forms  of  marine  life  and  it  became  readily  apparent  to  his  family  that  a  career  in  biology 
was  ahead. 

“James  H.  McLean,  an  expert  on  the  marine  mollusks  of  the  West  Coast,  has  joined  the  staff  of  the 
Los  Angeles  County  Museum  as  a  curator  of  Invertebrate  Zoology,  according  to  Dr.  Herbert 
Friedman,  Museum  Director”  in  a  memo  released  to  LACM  staff  on  September,  10th,  1964  (Figure  1). 
This  was  two  years  prior  to  his  Ph.D.  completion  at  Stanford.  His  dissertation.  West  American 
prosobranch  Gastropoda:  Superfamilies  Patellacea,  Pleurotomariacea,  and  Fissurellacea,  was 
awarded  in  June  of  1966.  James  used  his  prowess  for  SCUBA  diving  and  shell  collecting  to  build  the 
LACM  Malacology  collection  into  its  current  world-class  status  and  one  of  the  largest  mollusk 
collections  in  the  world.  He  traveled  to  numerous  destinations  worldwide  including  the  west  coast  of 
the  Americas  from  Alaska  to  Chile,  the  Caribbean,  including  Jamaica,  Cuba,  the  Bahamas,  and 
Venezuela,  the  Indo-Pacific,  including  Sri  Lanka,  Japan,  Australia,  South  Africa,  Cook  Islands, 
Indonesia,  Hawai‘i,  Madagascar,  New  Zealand,  Australia,  Thailand,  Solomon  Islands,  and  Tanzania 
via  commercial  shelling  tours  and  with  worldwide  colleagues,  collecting  mollusks  and  other 
invertebrates.  He  was  also  instrumental  in  acquiring  many  orphaned  private  and  professional 
collections  including  the  vast  Alan  Hancock  Foundation  collection  from  the  University  of  Southern 
California  in  1985.  James  was  a  member  of  numerous  professional  and  non-professional 
malacological  organizations  including  the  American  Malacological  Union/Society  (past  President, 
1989),  the  Western  Society  of  Malacologists  (past  President  1974),  the  San  Diego  Shell  Club,  and 


HBR 


Figure  1.  James  H.  McLean,  1964 
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was  a  long-time  sponsor  of  the  Conchological  Club  of  Southern  California  (now  the  Pacific 
Conchological  Club),  which  meets  at  LACM.  In  fact,  James  received  the  2013  San  Diego  Shell  Club 
Festivus  Award  for  his  lifetime  contributions  to  malacology  (Figure  2).  He  was  also  a  member  of  the 
Council  of  Systematic  Malacologists  and  served  on  the  editorial  board  of  many  professional  journals 
including  The  Veliger,  The  Nautilus ,  and  the  American  Malacological  Bulletin.  James  authored  or 
co-authored  over  140  peer-reviewed  papers,  meeting  abstracts,  and  popular  papers  in  numerous 
worldwide  publications.  His  co-authors  included  a  veritable  who’s-who  of  prominent  malacologists 
and  paleontologists  of  the  past  and  present.  Those  include  George  P.  Kanakoff,  Buzz  Owen,  Leroy 
Poorman,  Helen  DuShane,  Ian  McT.  Cowan,  Myra  Keen,  Jim  Nybakken,  Vera  Fretter,  Philippe 
Bouchet,  Anders  Waren,  David  Lindberg,  Alan  Kohn,  Rae  Baxter,  Vera  Fretter,  Alastair  Graham, 
Ricardo  Silva  Absalao,  Gerhard  Haszprunar,  Richard  Kilbum,  Carole  Hickman,  Bill  Emerson,  Gene 
Coan,  John  Tucker,  Daniel  Geiger,  Steffen  Kiel,  Jerry  Harasewych,  Serge  Gofas,  and  Angel  Valdes. 
James  and  co-authors  described  over  330  molluscan  taxa  over  a  53  year  span  from  1959  through 
2012  mostly  from  the  eastern  Pacific  Ocean.  In  recognition  of  his  vast  knowledge  and  appreciation 
of  mollusks,  colleagues  have  named  at  least  34  taxa  for  him  including  gastropods,  chitons,  bivalves, 
and  even  a  scaphopod. 

James  was  interested  in  all  shelled  gastropods,  especially  the  Archaeogastropoda  (now 
Patellogastropoda  +  Vetigastropoda  +  Cocculiniforma  +  Neritimorpha)  but  developed  a  special 
fondness  for  the  Turridae  in  the  late  1960’s  and  early  1970’s  and  published  several  major  papers  on 
turrid  systematics  and  the  extensive  turrid  section  of  Myra  Keen’s  Sea  Shells  of  Tropical  West 
America  (1971),  second  edition.  When  hydrothermal  vent  faunas  were  discovered  in  1977,  James 
was  recruited  to  study  the  limpet-like  mollusks.  This  resulted  in  the  descriptions  of  60+  new  taxa 
including  superfamilies,  families,  subfamilies,  genera,  subgenera,  species,  and  subspecies  in  at  least 
17  papers.  Later  in  his  career  he  put  most  of  his  efforts  into  monographs  on  the  liotioideans, 
colloniids,  and  a  monograph  on  the  shelled  gastropods  of  the  northeast  Pacific. 

His  daily  museum  routine  included  spending  all  day  in  his  office,  leaving  for  dinner,  and  returning  to 
his  research  afterwards,  usually  working  tirelessly  into  the  late  evening,  even  on  weekends  and 
holidays  (Figure  3).  James  retired  in  March  of  2001  after  37  years  at  the  museum.  Following  his 
retirement  he  was  given  the  honorary  title  of  Curator  Emeritus  but  continued  his  custom  of  spending 
countless  hours  in  his  3rd  floor  office.  This  status  was  held  until  December  of  2013  when  he  was 
given  Research  Associate  standing  and  his  office  was  reassigned  to  other  staff.  James  then  worked 
on  his  research  at  home  but  still  managed  to  visit  the  museum  several  times  a  week  throughout  most 
of  2014.  Unfortunately,  in  late  2014,  deteriorating  health  required  hospitalization,  recuperation  at  the 
home  of  long-time  friend  Pat  LaFollette  in  Cathedral  City,  California,  and  ultimately  24/7  care  at  a 
nearby  facility.  In  May  of  2015,  James  was  moved  to  a  care  facility  in  South  Windsor,  Connecticut 
to  be  near  family  where  he  spent  his  remaining  days. 

James’  career  goal  to  produce  a  monograph  of  the  shelled  gastropods  of  the  eastern  Pacific  from 
central  Baja,  California  to  Arctic  Alaska  is  being  continued  by  30+  worldwide  specialists  and  will  be 
edited  by  Daniel  Geiger  (Santa  Barbara  Museum  of  Natural  History),  Jann  Vendetti  (LACM 
Malacology),  and  yours  truly.  His  liotioidean  monograph  is  being  continued  by  Bruce  Marshall 
(Museum  of  New  Zealand  Te  Papa  Tongarewa)  and  his  colloniid  monograph  will  be  completed  by 
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Henk  Dekker  (Netherlands).  This  year  the  Western  Society  of  Malacologists  commemorates  its  50th 
anniversary  and  will  be  held,  very  appropriately,  in  Los  Angeles  at  LACM  and  the  University  of 
Southern  California  with  Jann  Vendetti  as  President.  Remembrances  for  James  (Past  WSM  president 
1974)  and  Bill  Emerson  (past  WSM  president,  1969)  will  be  included.  Donations  may  be  made  to 
the  James  H.  McLean  Student  Grant  in  Collections-Based  Research  through  the  WSM;  please  see 
http://westemsocietvmalacologv.org/grants/iames-h-mclean-student-grant-in-collections-based- 

research/  for  details. 

On  a  more  personal  level,  Jim  was  a  devout  liberal,  a  Rolling  Stones  fan,  enjoyed  bicycling  along  the 
beach,  was  a  great  dancer  (A.  Joffee,  pers  comm.,  2016),  and  collected  succulents  from  all  over  the 
world,  especially  euphorbeaceans.  I  was  introduced  to  Jim  at  the  May,  1986  meeting  of  the 
Conchological  Club  of  Southern  California  by  colleague  and  friend  Dick  Squires  (LACMIP 
Associate)  who  stressed  that  “Jim  is  a  good  person  to  know.”  I  was  in  the  throes  of  my  MS  work  at 
that  time  and  visited  the  Malacology  and  Invertebrate  Paleontology  sections  at  LACM  numerous 
times  to  compare  fossil  mollusks  with  Recent  specimens  and  even  had  some  extensive  faunal 
discussions  with  Jim.  Little  did  I  know  that  barely  two  years  later  I  would  be  working  with  him  as  he 
hired  me  to  fulfill  a  National  Science  Foundation  grant  to  upgrade  the  Malacology  collection.  It  has 
been  an  amazing  29  years  ...and  I’m  still  here  at  LACM.  Thank  you  Jim! 

Acknowledgements:  MANY  thanks  to  James’  brother  Hugh  McLean,  South  Windsor,  Connecticut  for 
generously  providing  information  pertaining  to  James’  formative  years,  which  influenced  his  decision  to 
become  a  marine  biologist.  Gene  Coan  (Summerland  Key,  Florida),  Pat  LaFollette  (LACM  Malacology 
Associate),  Richard  Squires  (LACMIP  Associate),  and  Hank  Chaney  (Santa  Barbara  Museum  of  Natural 
History)  are  thanked  for  providing  anecdotal  information  over  the  years.  Special  thanks  to  Terri  Togiai 
(former  office  manager  LACM)  for  the  tip  regarding  Jim’s  penchant  for  the  Rolling  Stones! 
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The  San  Diego  Shell  Club 
Festivals  Award 

The  Sen  Dk-ya  Shell  Club  Presents  This 
20  IS  Fcstivus  Anani  to 


Figure  2.  James  H.  McLean  with  his  Festivus  Award  for  lifetime 
achievement  in  malacology  -  awarded  in  April  2013 


Figure  3.  James  H.  McLean  in  his  natural  element 

in  his  office  photographing  fissurellid  gastropods  (ca.  1998). 
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Description  of  four  new  species  of  Marginellidae  from  the  East  Coast 
Province,  South  Africa:  Marginella  nigromaculatay 
M.  persicum,  M.  rubescens  and  M.  ignifer 


Stephan  G.  Veldsman 

Institute  for  Marine  and  Environmental  Science,  Pretoria,  South  Africa 
conus@enviromarine.co.za 

ABSTRACT  Four  new  marginellid  species,  Marginella  nigromaculata,  M.  persicum,  M.  rubescens 
and  M.  ignifer,  are  described  from  the  East  Coast  Province,  South  Africa.  The  four  new  species  are 
compared  to  Marginella  cosmia  Bartsch,  1915,  M.  roseolineata  Turton,  1932,  M.  fulvocincta  Turton, 
1932,  M.  eucosmia  Bartsch,  1915  and  M.  transkeiensis  S.G. Veldsman,  2013. 

KEYWORDS  Marginella,  cosmia,  eucosmia,  fulvocincta,  ignifer,  lineatolabrum,  lorenzi, 


nigromaculata,  persicum,  roseolineata,  rubescens, 

INTRODUCTION 

As  previously  noted  by  the  author  in  2016,  the 
small  Marginella  species  from  the  East  Coast 
Province,  South  Africa  [Sub-Province  and 
Province  coastal  divisions  according  to 
Veldsman  (2014a  &  2014b)]  were  discussed  by 
many  authors  for  more  than  a  hundred  years. 
Several  recent  studies  (Veldsman  2013  and 
Veldsman  et  al.  2014)  on  members  of  this  group 
from  the  East  Coast  Province  (Figure  1) 
highlighted  the  existence  of  the  following 
species:  Marginella  cosmia  Bartsch,  1915,  M. 
roseolineata  Turton,  1932,  M.  fulvocincta 
Turton,  1932,  M.  eucosmia  Bartsch,  1915  and  M. 
transkeiensis  S.G. Veldsman,  2013.  Several 
other  species,  including  M.  lineatolabrum 
Gaskoin,  1840  and  M.  lorenzi  Bozzetti,  1995 
(Cossignani  2006  and  Aiken  2007)  are  also 
known  from  older  publications.  The  author  in 
2013,  with  assistance  of  other  Marginella 
researchers  (pers.  comm.  R.  Aiken  and  J.H. 
Veldsman  2012),  has  already  pointed  out  that 
the  name  M.  lineatolabrum  was  erroneously 
applied  to  the  shell  now  known  as  M. 
transkeiensis.  Marginella  lineatolabrum  is 


transkeiensis,  East  Coast  Province,  South  Africa 

believed  to  correspond  to  one  of  the  West 
African  Marginellas  (Veldsman  2013). 
Marginella  lorenzi  Bozzetti,  1995  is  now 
thought  to  be  a  junior  synonym  of  M. 
fulvocincta. 

Marginella  cosmia  is,  in  several  of  the  older 
collections,  known  as  either  “ Marginella 
strigata  Sowerby,  1889”  (Figure  2.6)  or 
“ Marginella  helena  Turton,  1933.”  The  name 
‘ strigata ’  is  already  assigned  to  a  much  earlier 
described  shell,  Cryptospira  strigata  (Dillwyn, 
1817),  and  Turton  (1933)  recognized  this 
homonymy  and  renamed  it  as  M.  helena.  The 
original  description  of  M.  strigata  Sowerby, 
1889  has  been  compared  to  the  description  of  M. 
cosmia  Bartsch,  1915,  and  also  to  the  earlier 
name  M.  helena,  proving  that  M.  helena  is  a 
synonym  of  M.  cosmia. 

Marginella  cosmia,  M.  roseolineata,  M. 
fulvocincta,  M.  eucosmia  and  M.  transkeiensis 
are  semi-oval  to  oval  shaped  with  a  thick  lip. 
All  five  of  the  species  have  a  slightly  developed 
posterior  notch  and  slightly  developed  labial 
denticles,  and  all  five  have  a  callus  covering  the 
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plicae  and  collumella.  Their  main  differences 
lay  in  their  color  pattern,  each  of  them  species- 
specific. 

Marginella  cosmia  (Figures  2.6,  2.7,  2.8  &  2.9) 
is  small  in  size  (on  average  10-12  mm),  has  a 
rounded  shoulder  and  low  spire,  and  has  a  wide 
aperture,  with  an  off-white  to  creamy  coloration. 
Dark  brown  to  pinkish  markings  are  also 
present  on  the  plicae,  particularly  the  last  two 
plicae.  The  labrum  is  thick  and  moderately 
straight  to  slightly  concave,  off-white  in 
background  color,  with  brownish  markings  on 
both  sides  of  the  lip.  The  apex  is  off-white  to 
creamy,  and  the  spire  has  axially  striped  brown 
markings.  The  background  color  of  the  body 
whorl  is  off-white  to  cream  with  axially 
arranged  stripes,  continuing  directly  from  the 
striped  markings  on  the  spire  straight  down  to 
the  base  of  the  shell.  The  axially  arranged 
stripes  are  thin,  evenly  spaced  and,  in  most 
shells,  relatively  far  apart  from  each  other.  No 
prominent  bands  are  present  around  the  body- 
whorl. 

Marginella  fulvocincta  (Figures  4.6,  4.7,  4.8, 

4.9  &  4.10)  is  small  in  size  (on  average  10-12 
mm),  slightly  rounded  to  angular  shoulder  and 
high  spire.  This  species  has  a  wide  aperture, 
with  off-white  coloration.  The  lip  is  thick  and 
concave,  off-white  background  color,  with 
distinct  pink  markings  on  the  upper  side  of  the 
lip.  No  markings  are  present  on  the  aperture 
side  of  the  lip  or  on  the  plicae.  The  apex  is  off- 
white  in  color  with  thin  pink  spiral  lines  on  the 
spire.  The  background  color  of  the  body  whorl 
is  off-white  with  thin  pink  spiral  lines. 

Marginella  roseolineata  (Figures  3.10,  5.6,  5.7, 

5.9  &  5.10)  is  small  in  size  (on  average  11-12 
mm),  rounded  shoulder  and  high  spire,  has  a 
moderately  wide  aperture,  and  is  off-white  to 
pinkish  in  coloration.  Dark  pink  to  reddish 
markings  are  present  between  the  last  two  plicae 


and  at  the  base.  The  lip  is  thick  and  moderately 
straight  to  slightly  concave,  off-white  in 
background  color,  with  dark  pink  markings  on 
both  sides.  The  apex  is  off-white,  with  many 
thin  dark  pink  to  reddish  spiral  lines  on  the  spire. 
The  background  color  of  the  body  whorl  is  off- 
white  with  thin  dark  pink-to-reddish  spiral  lines 
around  the  body-whorl.  Two  prominent  light 
colored  bands  are  present  around  the  body- 
whorl,  one  on  the  shoulder  and  the  other 
approximately  one  third  from  the  base. 

Marginella  eucosmia  (Figures  2.10  &  5.8)  is 
small  in  size  (on  average  10-12  mm),  with  a 
slightly  rounded-to-angular  shoulder  and  a 
moderately  high  spire.  This  species  has  a  wide 
aperture,  with  a  distinct  off-white  coloration. 
The  lip  is  thick  and  slightly  concave,  off-white 
background  color,  with  pink  markings  on  both 
sides.  Pinkish  markings  are  present  between  the 
lower  two  plicae  and  at  the  base.  The  apex  is 
off-white  with  a  full  color  pattern  on  the  spire, 
with  a  brick-like  pattern  consisting  of  red-brown 
blocks  with  white  and  black  inserted  spots.  The 
background  color  of  the  body  whorl  is  off-white, 
sometimes  with  a  very  faint  color  pattern  visible 
over  the  first  half  of  the  body-whorl.  The  lower 
half  of  the  body-whorl  consists  of  a  red-brown 
block-like  pattern  arranged  in  spiraling  lines 
around  the  body-whorl,  with  white  and  black 
inserted  spots.  See  Veldsman  (2016)  for  more 
examples. 

M.  transkeiensis  (Figure  3.6,  3.7,  3.8  &  3.9)  is 
small  in  size  (on  average  11-12  mm),  and  has  a 
rounded  broad  shoulder  and  low  spire.  This 
species  has  a  moderately  wide  aperture,  with  an 
off-white  to  pinkish  coloration.  Dark  pink  to 
reddish  markings  are  present  between  all  the 
plicae  and  at  the  base.  The  lip  is  thick  and 
moderately  straight  to  slightly  convex,  off-white 
background  color,  with  dark  pink  markings.  The 
apex  is  off-white,  with  a  band  of  reddish 
coloration  on  the  spire.  The  background  color  of 
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the  body  whorl  is  off-white  with  thin  spiral  lines 
forming  prominent  bands  around  the  body- 
whorl.  A  light  colored  band  is  present  below  the 
shoulder,  followed  by  a  broad  light  pink  to 
reddish  colored  band  with  thin  darker  reddish 
lines  around  the  body-whorl,  followed  by  a  light 
colored  band  around  the  middle  and  the  last 
third  of  the  shell  (on  aperture  side)  is  a  dark 
reddish  band  becoming  lighter  colored  on  dorsal 
side. 


Through  further  research  on  this  group,  four 
new  species  were  identified,  hence  the 
description  of:  Marginella  nigromaculata  new 
species,  M.  persicum  new  species,  M.  rubescens 
new  species  and  M.  ignifer  new  species,  from 
the  East  Coast  Province,  South  Africa  are 
present  here. 
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Figure  1.  The  East  Coast  Province,  illustration  of  the  Sub- Provinces  and  major  towns  where  specimens  were  collected  (modified  after 
Veldsman  2014a  &  2014b). 
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Systematics 

Family:  Marginellidae  Flemming,  1828 
Genus:  Marginella  Lamarck,  1799 

Marginella  nigromaculata  S.G.Veldsman, 
new  species 


Type  and  locality.  Type  locality  of  the 
holotype  of  M.  nigromaculata  new  species,  is 
Xora  River  Mouth  (32°09’50”S  & 

28°59,40”E),  Northern  East  Coast  Sub- 
Province,  East  Coast  Province,  South  Africa; 
beach  collected. 


Description.  The  shell  is  small  in  size  (on 
average  10-12  mm),  fusiform-ovate  to 
semiovate  in  shape  with  an  angular  shoulder. 
The  shell  surface  is  smooth,  with  a  spire  high, 
and  a  wide  protoconch.  The  shell  has  a  slightly 
developed  posterior  notch,  and  slightly 
developed  labial  denticles.  The  columella  has 
four  continuous  plications,  the  lower  (fourth) 
plica  ending  at  base  of  the  shell,  dark  grey  to 
black  markings  between  the  last  two  plicae  and 
at  the  base.  There  is  callus  covering  the  plicae. 
The  aperture  is  narrow  and  is  an  off-white  color 
with  dark  grey.  The  lip  is  moderately  thick,  and 
is  an  off-white  color  with  a  dark  grey  to 
blackish  markings  on  both  sides  of  the  lip.  The 
apex  is  off-white,  and  the  spire  has  axially 
striped  brown  markings  on  dorsal  side 
becoming  a  thick  dark  brown  with  black 
markings  band  on  the  aperture  side.  The 
background  color  of  the  body  whorl  is  off-white 
with  thin  spiral  lines  forming  prominent  bands 
around  the  body-whorl.  There  is  a  light  colored 
band  below  the  shoulder,  followed  by  a  broad 
light  brown  to  cream  colored  band  with  thin 
darker  brown  lines  around  the  body-whorl 
(forming  a  small  block  like  pattern),  followed 
by  a  light  colored  band  and  around  the  middle 
and  then  a  dark  brown  band  (only  visible  on 
aperture  side)  and  the  last  third  of  the  shell  (on 
aperture  side)  is  a  dark  cream  to  light  brown 
band  becoming  lighter  colored  on  dorsal  side. 
The  dark  brown  and  black  axially  arranged  zig¬ 
zag  lines  follow  all  the  way  from  the  spire  down 
to  the  base.  The  dorsal  side  overall  has  very 
faded  coloration. 


The  holotype  of  M.  nigromaculata  new  species 
is  illustrated  in  Figure  2.1.  The  type  material  is 
as  follows: 

Holotype:  1 1.27  x  6.30  mm  (Figure  2.1); 

Xora  River  Mouth  (32°09,50”S 
&  28°59,40”E),  Northern  East 
Coast  Sub-Province,  East  Coast 
Province;  Beach  collected;  Coll. 
Natal  Museum  South  Africa 


Paratype  1: 


Paratype  2: 


Paratype  3: 


Paratype  4: 


Paratype  5: 


Paratype  6: 


(NMSA),  ID  No:  P0878/T4210. 
Donated  by  S.G.  Veldsman. 

1 1.37  x  6.52  mm  (Figure  2.2); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Veldsman  Collection. 
10.79  x  6.15  mm  (Figure  2.3); 
Gonubie  (9km  north-east  of  East 
London),  Central  East  Coast 
Sub-Province;  Beach  collected; 
Veldsman  Collection. 

12.01  x  6.80  mm  (Figure  2.4); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Aiken  Collection. 

1 1 .69  x  6.82  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1 .66  x  6.40  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 

10.47  x  6.25  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 
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Paratype  7: 


Paratype  8: 


Paratype  9: 


Paratype  10: 


Paratype  1 1 : 


Paratype  12: 


Paratype  13: 


Paratype  14: 


Paratype  15: 


Paratype  16: 


1 1 .72  x  6.70  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected;  Aiken 
Collection. 

1 1 . 1 5  x  6.55  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 

1 1.60  x  6.64  mm;  Haga-Haga, 
Central  East  Coast  Sub-Province; 
Beach  collected;  L.  Swart 
Collection. 

1 1.05  x  6.05  mm  (Figure  2.5); 
Marshstrand  (near  Haga-Haga), 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 

1 1.34  x  6.27  mm;  Kwelera 
(15km  north-east  of  East 
London),  Central  East  Coast 
Sub-Province;  Beach  collected; 
Aiken  Collection. 

1 1 .34  x  6.45  mm;  Gonubie  (9km 
north-east  of  East  London), 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 

10.83  x  6.18  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected;  Aiken 
Collection. 

1 1 .04  x  6.27  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

10.89  x  6.22  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected;  Aiken 
Collection. 

10.97  x  6.33  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 


Paratype  17: 


Paratype  18: 


Paratype  19: 


Paratype  20: 


10.36  x  6.04  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1 . 1 6  x  6.37  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 

10.91  x  6.35mm;  Kwelera  (15km 
north-east  of  East  London), 
Central  East  Coast  Sub-Province; 
Beach  collected;  Aiken 
Collection. 

10.90  x  6.16mm;  East  London, 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 


Marginella  rubescens  S.G.  Veldsman, 
new  species 

Description.  The  shell  is  small  in  size  (on 
average  11-13  mm),  fusiform-ovate  in  shape 
with  a  slightly  angular  to  rounded  shoulder. 
The  shell  surface  is  smooth,  with  a  spire  high, 
and  a  wide  protoconch.  The  shell  has  a  slightly 
developed  posterior  notch,  and  slightly 
developed  labial  denticles.  The  columella  has 
four  continuous  plications,  the  lower  (fourth) 
plica  ending  at  base  of  shell,  with  dark  pink 
markings  on  all  four  plicae.  The  callus  covers 
the  plicae.  The  aperture  is  narrow,  and  is  off- 
white  in  color  with  pinkish  coloration.  The  lip  is 
thick,  off-white  in  color  with  dark  pink  to 
reddish  markings  on  both  sides  of  the  lip.  The 
apex  is  off-white,  and  the  spire  has  a  light  pink 
to  reddish  color  with  reddish  thin  spiral  lines 
and  axial  pink  markings.  The  background  color 
of  the  body  whorl  is  off-white  to  pinkish  with 
thin  spiral  lines  forming  prominent  bands 
around  the  body-whorl.  There  is  a  light  colored 
band  below  the  shoulder  (with  darker  pink 
inserts),  followed  by  a  broad  pinkish  colored 
band  with  thin  reddish  lines  around  the  body- 
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whorl  and  thicker  pink  zig-zag  axial  lines, 
followed  by  a  light  colored  band  and  around  the 
middle  again  followed  by  a  broad  pinkish 
colored  band  with  thin  reddish  lines  around  the 
body-whorl  and  thicker  pink  zig-zag  axial  lines. 

Type  and  locality.  Type  locality  of  the 
holotype  of  M.  rubescens  new  species,  is  Xora 
River  Mouth  (32°09’50”S  &  28°59’40”E), 
Northern  East  Coast  Sub-Province,  East  Coast 
Province,  South  Africa;  beach  collected. 


The  holotype  of  M.  rubescens  new  species  is 
illustrated  in  Figure  3.1.  The  type  material  is  as 
follows: 

Holotype:  1 1 .69  x  6.47  mm  (Figure  3. 1 ); 

Xora  River  Mouth  (32°09’50,,S 
&  28°59’40”E),  Northern  East 
Coast  Sub-Province,  East  Coast 
Province;  Beach  collected;  Coll. 
Natal  Museum  South  Africa 


Paratype  1: 


Paratype  2: 


Paratype  3: 


Paratype  4: 


Paratype  5: 


(NMSA),  ID  No:  P0879/T421 1. 
Donated  by  S.G.  Veldsman. 

1 1.84  x  6.24  mm  (Figure  3.2); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Veldsman  Collection. 

1 1.29  x  6.61  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Dredged  100m;  Veldsman 
Collection. 

1 1.91  x  6.47  mm  (Figure  3.3); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Aiken  Collection. 

1 1.81  x  6.73  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1.54  x  6.79  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected;  Aiken 
Collection. 


Paratype  6: 


Paratype  7: 


Paratype  8: 


Paratype  9: 


Paratype  10: 


Paratype  1 1 : 


Paratype  12: 


Paratype  13: 


Paratype  14: 


Paratype  15: 


Paratype  16: 


1 1.68  x  6.75  mm  (Figure  3.4); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Veldsman  Collection. 

1 1.24  x  6.25  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1.91  x  6.83  mm  (Figure  3.5); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Veldsman  Collection. 

1 1 .23  x  6.23  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1 .86  x  6.79  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 

1 1.47  x  6.65  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

12.84  x  7.32  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

9.81  x  5.63  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1 . 1 2  x  6,37  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

10.05  x  5.95  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected;  Aiken 
Collection. 

12.40  x  7.04  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 


ISSN  0738-9388 


87 


Volume:  49  THE  FESTIVUS  ISSUE  1 


Paratype  17: 


Paratype  18: 


Paratype  19: 


Paratype  20: 


Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 
12.43  x  7.40  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 

1 1.58  x  7.10  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 
12.72  x  7.01mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 
12.07  x  6.81  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Beach  collected;  L.  Swart 
Collection. 


Marginella  ignifer  S.G.  Veldsman, 
new  species 

Description.  The  shell  is  small  in  size  (on 
average  11-13  mm),  fusifonn-ovate  in  shape 
with  an  angular  shoulder.  The  shell  surface  is 
smooth,  with  a  high  spire,  and  a  wide 
protoconch.  The  shell  has  a  slightly  developed 
posterior  notch,  and  slightly  developed  labial 
denticles.  The  columella  has  four  continuous 
plications,  the  lower  (fourth)  plica  ending  at 
base  of  shell,  with  dark  reddish-brown  markings 
between  the  last  two  plicae  and  at  base.  The 
callus  covers  the  plicae.  The  aperture  is  narrow, 
and  is  off-white  in  color.  The  lip  is  moderately 
thick  and  off-white  in  color  with  pinkish 
markings  on  dorsal  side,  and  bears  no  markings 
on  aperture  side.  The  apex  is  off-white,  and  the 
spire  has  axially  striped  pink  markings  on  dorsal 
side  which  become  a  thick  dark  red-brown  band 
on  the  aperture  side.  The  background  color  of 
the  body  whorl  is  off-white  and  bears  thin 


reddish  spiral  lines  forming  around  the  body- 
whorl.  There  is  a  light  colored  band  below  the 
shoulder,  followed  by  a  broad  band  containing 
the  thin  reddish  spiral  bands  and  flame-like  pink 
axial  markings,  followed  by  a  light  colored  band 
and  around  the  middle  and  then  a  dark  reddish 
band  (only  visible  on  aperture  side)  and  again 
followed  by  a  broad  band  containing  the  thin 
reddish  spiral  bands  and  flame-like  pink  to 
reddish  axial  markings. 

Type  and  locality.  Type  locality  of  the 
holotype  of  M.  ignifer  new  species,  is  Xora 
River  Mouth  (32o09’50”S  &  28°59’40,,E), 
Northern  East  Coast  Sub-Province,  East  Coast 
Province,  South  Africa;  beach  collected. 


The  holotype  of  M.  ignifer  new  species  is 
illustrated  in  Figure  4.1.  The  type  material  is  as 
follows: 

Holotype:  1 1.15  x  5.88  mm  (Figure  4.1); 

Xora  River  Mouth  (32°09’50”S 
&  28°59,40”E),  Northern  East 
Coast  Sub-Province,  East  Coast 
Province;  Beach  collected;  Coll. 
Natal  Museum  South  Africa 


Paratype  1: 


Paratype  2: 


Paratype  3: 


Paratype  4: 


(NMSA),  ID  No:  P0880/T4212. 
Donated  by  S.G.  Veldsman. 

1 1 .75  x  6.07  mm  (Figure  4.2); 
Coffee  Bay;  Northern  East  Coast 
Sub-Province,  East  Coast 
Province;  Veldsman  Collection. 
12.89  x  6.91  mm  (Figure  4.3); 
East  London,  Central  East  Coast 
Sub-Province;  Beach  collected; 
Aiken  Collection. 

12.45  x  6.70  mm  (Figure  4.4); 
East  London,  Central  East  Coast 
Sub-Province;  Beach  collected; 
Veldsman  Collection. 

10.94  x  5.79  mm  (Figure  4.5); 
Xora  River  Mouth,  Northern 
East  Coast  Sub-Province;  Beach 
collected;  Veldsman  Collection. 
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Paratype  5: 


Paratype  6: 


Paratype  7: 


Paratype  8: 


12.12  x  6.26  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Beach  collected;  Veldsman 
Collection. 

1 1.06  x  5.81  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

10.98  x  5.69  mm;  Coffee  Bay; 
Northern  East  Coast  Sub- 
Province,  East  Coast  Province; 
Veldsman  Collection. 

13.28  x  7.15  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 


Marginella persicum  S.G.  Veldsman, 
new  species 

Description.  The  shell  is  small  in  size  (on 
average  10-12  mm),  fusiform-ovate  to  slightly 
oval  in  shape  with  a  slightly  angular  to  rounded 
shoulder.  The  shell  surface  is  smooth,  with  a 
spire  high,  and  a  wide  protoconch.  The  shell 
has  a  slightly  developed  posterior  notch,  and 
slightly  developed  labial  denticles.  The 
columella  has  four  continuous  plications,  the 
lower  (fourth)  plica  ending  at  base  of  shell,  with 
dark  pink  markings  between  the  last  two  plicae 
and  at  the  base.  The  callus  covers  the  plicae. 
The  aperture  is  narrow  and  is  an  off-white  color. 
The  lip  is  moderately  thick,  and  is  off-white  in 
color  with  pinkish  markings  on  both  sides  of  the 
lip.  The  apex  is  off-white,  and  the  spire  has  pink 
and  yellow  to  cream  markings.  The  background 
color  of  the  body  whorl  is  yellowish  to  creamy 
with  pinkish  zig-zag  axial  markings.  There  is  a 
light  colored  band  below  the  shoulder  that  bears 
prominent  dark  brown  to  black  markings, 
followed  by  a  zone  of  yellowish  to  creamy 
coloration  and  pinkish  zig-zag  axial  markings, 
followed  by  a  thin  light  colored  band  around  the 


middle  and  then  a  thin  dark  pink  band  with  dark 
brown  and  black  spots  around  the  body-whorl, 
followed  by  a  zone  of  yellowish  to  creamy 
coloration  and  pinkish  zig-zag  axial  markings. 


Type  and  locality.  Type  locality  of  the 
holotype  of  M.  persicum  new  species,  is  East 
London  (33°07’58”S  &  28°07,41”E),  Central 
East  Coast  Sub-Province,  East  Coast  Province, 
South  Africa;  dredged  1 00m,  on  sand. 


The  holotype  of  M.  persicum  new  species  is 
illustrated  in  Figure  5.1.  The  type  material  is  as 
follows: 

Holotype:  1 1.58  x  6.30  mm  (Figure  5.1); 

East  London  (33°07’58”S  & 
28°07’41”E),  Central  East  Coast 
Sub-Province;  Dredged  100m; 
Coll.  Natal  Museum  South 
Africa  (NMSA),  ID  No: 
P0881/T4213.  Donated  by  S.G. 


Paratype  1: 


Paratype  2: 


Paratype  3: 


Paratype  4: 


Paratype  5: 


Paratype  6: 


Veldsman. 

10.94  x  6.23  mm  (Figure  5.2); 
East  London,  Central  East  Coast 
Sub-Province;  Dredged  100m; 
Veldsman  Collection. 

10.46  x  5.81  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

10.42  x  6.1 1  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

9.81  x  5.20  mm;  East  London, 
Central  East  Coast  Sub-Province; 
Dredged  100m;  Veldsman 
Collection. 

1 1.44  x  6.47  mm  (Figure  5.3); 
East  London,  Central  East  Coast 
Sub-Province;  Dredged  100m; 
Veldsman  Collection. 

10.70  x  5.95  mm  (Figure  5.4); 
Xora  River  Mouth,  Northern 
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Paratype  7: 


Paratype  8: 


Paratype  9: 


Paratype  10: 


Paratype  1 1 : 


Paratype  12: 


Paratype  13: 


Paratype  14: 


Paratype  15: 


East  Coast  Sub-Province;  Beach 
collected;  Aiken  Collection. 

10.14  x  5.85  mm;  North  of  Great 
Fish  River  Mouth,  Central  East 
Coast  Sub-Province;  Beach 
collected;  Veldsman  Collection. 

1 1.19  x  6.65  mm;  Haga-Haga, 
Central  East  Coast  Sub-Province; 
Beach  collected;  L.  Swart 
Collection. 

10.92  x  6.35  mm  (Figure  5.5); 
Kwelera  ( 1 5km  north-east  of 
East  London),  Central  East  Coast 
Sub-Province;  Beach  collected; 
Veldsman  Collection. 

12.22  x  6.80  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 
9.79  x  5.85  mm;  Xora  River 
Mouth,  Northern  East  Coast  Sub- 
Province;  Beach  collected; 
Veldsman  Collection. 

1 1.32  x  6.69  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 

1 1.01  x  6.57  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 

1 1.54  x  6.58  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 
Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 
10.90  x  6.29  mm;  Broomstick 
Farm  (Cintsa  -  24km  north-east 
of  East  London),  Central  East 


Coast  Sub-Province;  Beach 
collected;  L.  Swart  Collection. 

Etymology. 

•  The  name  “nigromaculata”  refers  to  the 
black  markings  and  spots  on  the  shells. 

•  The  name  “rubescens”  refers  to  the  reddish 
color  of  the  shells. 

•  The  name  “ignifer”  refers  to  the  flame-like 
pattern  on  the  shells. 

•  The  name  “persicum”  refers  to  the  peachy- 
apricot  color  seen  on  the  shells. 

DISCUSSION 

All  of  these  species  are  very  similar  in  shape 
ranging  from  fusiform  oval,  semi-oval  to  oval 
shaped  with  a  thick  lip.  However,  some  have 
broader  shoulders  and  shorter  spires  then  the 
rest,  whereas  others  are  slender  with  longer 
spires.  All  have  a  slightly  developed  posterior 
notch,  slightly  developed  labial  denticles  and 
callus  covering  the  plicae  and  collumella.  Their 
main  differences  lay  in  their  color  pattern,  each 
of  them  consistent  to  their  own  species-specific 
variation.  The  main  differences  are  discussed  in 
Tables  1  to  3,  all  comparisons  are  made  with 
relation  to  each  other  and  not  meant  to  be  a 
measure  between  other  Marginella  species  not 
discussed  in  this  article. 

The  following  small  Marginella  from  the  East 
Coast  of  South  Africa  are  not  discussed,  as  they 
are  morphologically  different  that  they  do  not 
have  labial  denticles  or  a  posterior  notch 
developed:  M.  minuscula,  M.  spadix  and  M. 
dimidiata;  refer  to  Veldsman  (2016)  for 
discussion  on  this  group. 
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M.  cosmia 

M.  eucosmia 

M.  nigromaculata 

Spire 

Spire  low. 

Moderately  high  spire. 

Spire  high. 

Shoulder 

Wide,  rounded  shoulder. 

Wide,  slightly  rounded  to 
angular  shoulder. 

Moderately  wide,  angular  shoulder. 

Plicae 

coloration 

Brown  to  pink  markings 
between  last  two  plicae  and  at 
base. 

Pink  markings  between  last 
two  plicae  and  at  base. 

Dark  grey  to  black  markings  between  last 
two  plicae  and  at  base. 

Lip  markings 

Brownish  markings  on  both 
sides  of  the  lip. 

Pink  markings  on  both  sides  of 
the  lip. 

Dark  grey  to  black  markings  on  both  sides 
of  the  lip. 

Spire 

coloration 

Axially  striped  brown  markings 
all  around  the  spire. 

Full  color  pattern,  with  a 
block-like  pattern  consisting  of 
red-brown  blocks  with  white 
and  black  inserted  spots. 

Axially  striped  brown  markings  on  dorsal 
side  becoming  a  thick  dark  brown  with 
black  markings  band  on  the  aperture  side. 

Body-whorl 
coloration  and 
pattern 

Background  color  is  off-white 
to  creamy. 

Background  color  is  off-white, 
sometimes  with  a  very  faint 
color  pattern  visible  over  the 
first  half  of  the  body-whorl. 

Background  color  is  off-white  with  thin 
spiral  lines  forming  prominent  bands 
around  the  body-whorl. 

Axially  arranged  stripes, 
continuing  directly  from  the 
striped  markings  on  the  spire 
straight  down  to  the  base  of  the 
shell.  The  axially  arranged 
stripes  are  thin,  evenly  spaced, 
in  most  shells  relatively  far 
apart  from  each  other.  No 
prominent  bands  around  the 
body-whorl  or  below  the 
shoulder. 

The  lower  half  of  the  body- 
whorl  consists  of  a  red-brown 
block-like  pattern  arranged  in 
spiraling  lines  around  the 
body-whorl,  with  white  and 
black  inserted  spots.  No  band 
below  shoulder. 

Light  colored  band  below  the  shoulder, 
followed  by  a  broad  light  brown  to  cream 
colored  band  with  thin  darker  brown  lines 
around  the  body-whorl  (forming  a  small 
block  like  pattern),  followed  by  a  light 
colored  band  and  around  the  middle  and 
then  a  dark  brown  band  (only  visible  on 
aperture  side)  and  the  last  third  of  the  shell 
(on  aperture  side)  is  a  dark  cream  to  light 
brown  band  becoming  lighter  colored  on 
dorsal  side.  Dark  brown  and  black  axially 
arranged  zig-zag  lines  follow  all  the  way 
from  the  spire  down  to  the  base.  The 
dorsal  side  overall  has  very  faded 
coloration. 

^ 
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Table  1.  Comparison  of  Marginella  cosmia,  M.  eucosmia,  and  M.  nigromaculata  new  species 
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Spire 


M.  roseolineata 

Spire  high. 


M.  fulvocincta 

Spire  high. 


M.  transkeiensis 

Low  spire. 


Shoulder 


Plicae 

coloration 


Lip  markings 


Moderately  wide,  rounded 
shoulder. 

Dark  pink  to  reddish  markings 
between  last  two  plicae  and  at 
base. 

Dark  pink  markings  on  both 
sides  of  the  lip. 


Moderately  wide,  rounded 
shoulder. 

No  markings  on  plicae. 


Pink  markings  only  on  dorsal 
side  of  lip.  No  markings  on 
aperture  side  of  lip. 


Wide,  rounded  broad  shoulder. 


Dark  pink  markings  on  all  the  plicae  and  at 
base. 


Dark  pink  markings  on  both  sides  of  the  lip. 


Spire  coloration 


Body-whorl 
coloration  and 
pattern 


Many  thin  dark  pink  to  reddish 
spiral  lines  on  spire. 

Background  color  of  the  body 
whorl  is  off-white  with  thin  dark 
pink  to  reddish  spiral  lines 
around  the  body- whorl. 


Thin  pink  spiral  lines  on  the 
spire. 

Background  color  is  off-white. 


Reddish  thick  spiral  band  around  spire. 


Background  color  is  off-white  with  thin 
spiral  lines  forming  prominent  bands 
around  the  body-whorl. 


Two  prominent  light  colored 
bands  around  the  body-whorl, 
one  on  the  shoulder  and  the 
other  approximately  a  third  from 
the  base. 


Thin  pink  spiral  lines  around 
the  body-whorl  with  a  thicker 
light  colored  band  around  the 
middle. 


Light  colored  band  below  the  shoulder, 
followed  by  a  broad  light  pink  to  reddish 
colored  band  with  thin  darker  reddish  lines 
around  the  body-whorl,  followed  by  a  light 
colored  band  around  the  middle  and  the  last 
third  of  the  shell  (on  aperture  side)  is  a  dark 
reddish  band  becoming  lighter  colored  on 
dorsal  side. 


Table  2.  Comparison  of  Marginella  roseolineata,  M.  fulvocincta,  and  M.  transkeiensis 
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M.  rubescens 

M.  ignifer 

M.  persicum 

Spire 

Spire  high. 

Spire  high. 

Spire  high. 

Shoulder 

Moderately  wide,  slightly 
angular  to  rounded  shoulder. 

Narrow,  angular  shoulder. 

Narrow,  slightly  rounded  to 
angular  shoulder. 

Plicae 

coloration 

Dark  pink  markings  on  all  the 
plicae  and  at  base. 

Dark  reddish-brown  markings 
between  last  two  plicae  and  at 
base. 

Dark  pink  markings  between  last 
two  plicae  and  at  base. 

Lip  markings 

Dark  pink  markings  on  both 
sides  of  the  lip. 

Pink  markings  only  on  dorsal  side 
of  lip.  No  markings  on  aperture 
side  of  lip. 

Pink  markings  on  both  sides  of  the 
lip. 

Spire 

coloration 

Light  pink  to  reddish  color  with 
reddish  thin  spiral  lines  and 
axial  zig-zag  pink  markings. 

Axially  striped  pink  markings  on 
dorsal  side  becoming  a  thick  dark 
red-brown  band  on  the  aperture 
side. 

Pink  and  yellow  to  cream 
markings  with  fine  spotting. 

Body-whorl 
coloration 
and  pattern 

Background  color  is  off-white 
to  pinkish  with  thin  spiral  lines 
forming  prominent  bands 
around  the  body- whorl. 

Background  color  is  off-white 
with  thin  reddish  spiral  lines 
forming  around  the  body-whorl. 

Background  color  of  the  body 
whorl  is  yellowish  to  creamy  with 
pinkish  zig-zag  axial  markings. 

Light  colored  band  below  the 
shoulder  (with  darker  pink 
inserts),  followed  by  a  broad 
pinkish  colored  band  with  thin 
reddish  lines  around  the  body- 
whorl  and  thicker  pink  zig-zag 
axial  lines,  followed  by  a  light 
colored  band  and  around  the 
middle  again  followed  by  a 
broad  pinkish  colored  band  with 
thin  reddish  lines  around  the 
body-whorl  and  thicker  pink 
zig-zag  axial  lines. 

Light  colored  band  below  the 
shoulder,  followed  by  a  broad 
band  containing  the  thin  reddish 
spiral  bands  and  flame-like  pink 
axial  markings,  followed  by  a 
light  colored  band  and  around  the 
middle  and  then  a  dark  reddish 
band  (only  visible  on  aperture 
side)  and  again  followed  by  a 
broad  band  containing  the  thin 
reddish  spiral  bands  and  flame- 
like  pink  to  reddish  axial 
markings. 

Light  colored  band  below  the 
shoulder  with  prominent  dark 
brown  to  black  markings, 
followed  by  a  zone  of  yellowish  to 
creamy  coloration  and  pinkish 
zig-zag  axial  markings,  followed 
by  a  thin  light  colored  band 
around  the  middle  and  then  a  thin 
dark  pink  band  with  dark  brown 
and  black  spots  around  the  body- 
whorl,  followed  by  a  zone  of 
yellowish  to  creamy  coloration 
and  pinkish  zig-zag  axial 
markings. 

»  "''fW  *•  ..f.JH 
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Table  3.  Comparison  of  Marginella  rubescens  new  species,  M.  igniger  new  species,  and  M.  persicum  new  species 
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Figure  2:  1.  Marginella  nigromaculata  (1 1.27  x  6.30  mm)  -  Holotype;  Xora  River  Mouth,  beach  collected;  Coll.  Natal  Museum  South 
Africa  (NMSA),  ID  No:  P0878/T4210.  2.  M.  nigromaculata  (11.37  x  6.52  mm)  -  Paratype  1;  Xora  River  Mouth,  beach  collected; 
Veldsman  Collection.  3.  M.  nigromaculata  (10.79  x  6.15  mm)  -  Paratype  2;  Gonubie,  beach  collected;  Veldsman  Collection.  4.  M. 
nigromaculata  (12.01  x  6.80  mm)  -  Paratype  3;  Xora  River  Mouth,  beach  collected;  Aiken  Collection.  5.  M.  nigromaculata  (1 1.05  x 
6.05  mm)  -  Paratype  10;  Marshstrand,  beach  collected;  Veldsman  Collection.  6.  M.  cosmia  -  ex.  M.  strigata  Sowerby,  1889,  Holotype; 
Algoa  Bay,  probable  Holotype,  in  Bairstow  collection  at  Oxford  University  Museum  (courtesy  of  Sammy  De  Grave,  Oxford  University 
Museum).  7.  M.  cosmia  (1 1.01  x  6.23  mm);  Jeffreys  Bay,  beach  collected;  Veldsman  Collection.  8.  M  cosmia  (10.52  x  5.98  mm);  East 
London,  beach  collected;  Veldsman  Collection.  9.  M  cosmia  (1 1.07  x  6.42  mm);  East  London,  beach  collected;  Veldsman  Collection. 
10.  M  eucosmia  (11.16  x  5.98  mm);  Xora  River  Mouth,  beach  collected;  Aiken  Collection. 
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Figure  3:  1.  Marginella  rubescens  (11.69  x  6.47  mm)  -  Holotype;  Xora  River  Mouth,  beach  collected;  Coll.  Natal  Museum  South 
Africa  (NMSA),  ID  No:  P0879/T4211.  2.  M.  rubescens  (11.84  x  6.24  mm)  -  Paratype  1;  Xora  River  Mouth,  beach  collected; 
Veldsman  Collection.  3.  M.  rubescens  (1 1.91  x  6.47  mm)  -  Paratype  3;  Xora  River  Mouth,  beach  collected;  Aiken  Collection.  4.  M 
rubescens  (1 1.68  x  6.75  mm)  -  Paratype  6;  Xora  River  Mouth,  beach  collected;  Veldsman  Collection.  5.  M.  mbescens  (1 1.91  x  6.83 
mm)  -  Paratype  8;  Xora  River  Mouth,  beach  collected;  Veldsman  Collection.  6.  M.  transkeiensis  (12.25  x  7.39  mm)  -  Holotype;  Xora 
River  Mouth,  beach  collected;  Coll.  Natal  Museum  South  Africa  (NMSA),  ID  No:  W9320/T3145.  7.  M.  transkeiensis  (1 1.85  x  6.90 
mm)  -  Paratype  3;  Xora  River  Mouth,  beach  collected;  Veldsman  Collection.  8.  M.  transkeiensis  (12.24  x  6.86  mm)  -  Paratype  6; 
Xora  River  Mouth,  beach  collected;  Veldsman  Collection.  9.  M.  transkeiensis  (11.96  x  7.34  mm)  -  Paratype  13;  Xora  River  Mouth, 
beach  collected;  Aiken  Collection.  10.  M.  roseolineata  (1 1.41  x  6.66  mm);  East  London,  dredged  100m;  Veldsman  Collection. 
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Figure  4:  1.  Marginella  igtnfer  (1 1.15  x  5.88  mm)  -  Holotype;  Xora  River  Mouth,  beach  collected;  Coll.  Natal  Museum  South  Africa 
(NMSA),  ID  No:  P0880/T4212.  2.  M.  Ignifer  (1 1.75  x  6.07  mm)  -  Paratype  1;  Coffee  Bay;  Veldsman  Collection.  3.  M.  ignifer  (12.89 
x  6.91  mm)  -  Paratype  2;  East  London,  beach  collected;  Aiken  Collection.  4.  M.  ignifer  (12.45  x  6.70  mm)  -  Paratype  3;  East  London, 
beach  collected;  Veldsman  Collection.  5.  M.  ignifer  (10.94  x  5.79  mm)  -  Paratype  4;  Xora  River  Mouth,  beach  collected;  Veldsman 
Collection.  6.  M  fulvocincta  (13.00  x  6.00  mm)  -  Holotype;  Port  Alfred,  beach  collected;  Coll.  Oxford  University  Museum  (courtesy 
of  Sammy  De  Grave,  Oxford  University  Museum).  7.  M.  fulvocincta  (10.90  x  6.55  mm);  East  London,  dredged  100m;  Veldsman 
Collection.  8.  M.  fulvocincta  (1 1.03  x  6.70  mm);  Kwelera,  beach  collected;  Veldsman  Collection.  9.  M.  fulvocincta  (10.28  x  5.90  mm); 
Xora  River  Mouth,  beach  collected;  Veldsman  Collection.  10.  M.  fulvocincta  (12.04  x  6.92  mm);  Xora  River  Mouth,  beach  collected; 
Veldsman  Collection. 
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Figure  5:  1.  Marginella  persicum  (11.58  x  6.30  mm)  -  Holotype;  East  London,  dredged  100m;  Coll.  Natal  Museum  South  Africa 
(NMSA),  ID  No:  P0881/T4213.  2.  M.  persicum  (10.94  x  6.23  mm)  -  Paratype  1;  East  London,  dredged  100m;  Veldsman  Collection.  3. 
M.  persicum  (1 1.44  x  6.47  mm)  -  Paratype  5;  East  London,  dredged  100m;  Veldsman  Collection.  4.  M.  persicum  (10.70  x  5.95  mm)  - 
Paratype  6;  Xora  River  Mouth,  beach  collected;  Aiken  Collection.  5.  M.  persicum  (10.92  x  6.35  mm)  -  Paratype  9;  Kwelera,  beach 
collected;  Veldsman  Collection.  6.  M.  roseolineata  (10.00  x  5.50  mm)  -  Holotype;  Port  Alfred,  beach  collected;  Coll.  Oxford 
University  Museum  (courtesy  of  Sammy  De  Grave,  Oxford  University  Museum).  7.  M.  roseolineata  -  Paratype;  Port  Alfred,  beach 
collected;  Coll.  Oxford  University  Museum  (courtesy  of  Sammy  De  Grave,  Oxford  University  Museum).  8.  M.  eucosmia  (1 1.31  x  6.87 
mm);  Kwelera,  beach  collected;  Aiken  Collection.  9.  M.  roseolineata  (11.38  x  6.86  mm);  Xora  River  Mouth,  beach  collected; 
Veldsman  Collection.  10.  M  roseolineata  (12. 12  x  6.62  mm);  Xora  River  Mouth,  beach  collected;  Veldsman  Collection. 
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The  Cypraeidae  of  the  Southeast  Atlantic  Vema  Seamount 
(Mollusca:  Gastropoda:  Cypraeidae) 
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ABSTRACT  The  Vema  Seamount,  discovered  in  1957,  is  located  in  the  southeast  Atlantic  Ocean, 
480  km  west  off  the  Namibian  coast  and  1,000  km  west  northwest  of  Cape  Town,  South  Africa.  To 
say  this  is  an  unusual  location  and  habitat  for  Indo-Pacific  Cypraeidae  species  is  an  obvious 
understatement.  Yet,  in  the  late  1980s  and  early  1990s,  at  least  two  species  and  possibly  a  third  were 
reported  from  that  location.  Are  these  migrants  or  from  a  population  at  the  seamount?  The 
acquisition  of  one  such  species  from  Werner  Massier,  a  prominent  Namibian  dealer  and  author, 
prompted  the  research  which  led  to  this  article. 


INTRODUCTION 

In  their  seminal  first  edition  of  a  Guide  to 
Worldwide  Cowries  (Guide)  published  in  1993, 
Lorenz  &  Hubert  provided  the  following 
information  under  the  “Discussion”  of  three 
species  of  Cypraeidae  found  or  reported  at 
Vema  Seamount  (Vema).  The  same  notations 
were  included  in  the  second  edition  of  the  Guide 
published  in  2000.  Under  Ovitipsa  chinensis 
violacea  (Rous  1905),  they  wrote  (p.  140):  “A 
strange,  elongate  specimen  of  violacea  with  a 
bright  orange  base  and  a  white  frame  separating 
the  dorsum  from  the  margins  was  collected  by  a 
diver  at  Mount  Vema,  off  the  Atlantic  coast  of 
South  Africa.  This  is  the  third  record  of  an  Indo- 
Pacific  cowry  at  this  particular  spot  in  the 
Atlantic  (see  Erosaria  cernica,  Erronea 
[subsequently  reclassified  by  Meyer  (2004)  as 
Contradusta ]  barclayi).  Whether  the  single 
chinensis  was  a  stray  specimen  or  whether  there 
is  really  a  population  of  chinensis  in  the  Atlantic 
needs  confirmation.” 

NOTE:  The  status  of  the  genus  Erosaria  is 
unsettled  at  present.  Meyer  (2004)  reclassified 
Naria  irrorata  (Gray,  1828)  as  E.  irrorata, 
although  it  was  poorly  supported  as  sister  to  a 


strongly  supported  clade  including  E. 
albuginosa  and  E.  poraria.  Some  authors  have 
reclassified  the  Genus  Erosaria  as  Naria  as  the 
latter  was  introduced  26  years  prior  to  Erosaria. 
As  the  matter  needs  to  be  resolved,  for  the 
purposes  of  this  paper,  Erosaria  is  retained  for 
all  species  presently  classified  in  that  genus. 
This  is  also  in  accordance  with  the  World 
Register  of  Marine  Species  (WoRMS) 
(Moretzsohn,  2013). 


Figure  1.  Location  of  Vema  Seamount  (located  inside  the  red 
circle)  in  relation  to  the  southern  portion  of  the  African 
continent;  approximately  600  km  west  of  South  Africa. 
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Under  the  Discussion  of  Erosaria  cernica 
cernica  (Sowerby,  1870),  they  wrote  (Guide,  p. 
195):  “Its  occurrence  in  the  Atlantic  at  Mount 
Verna  was  verified  by  several  divers.”  They 
illustrate  a  specimen  on  Plate  87,  numbers  1 7  & 
20  with  the  caption  “Mount  Verna,  a  submerged 
volcanic  peak  off  southwest  Africa,  in  the 
Atlantic  (taken  by  diver  at  55  m).  23.9  mm.” 
Separately,  Lorenz  wrote  in  a  2003  internet 
article:  “a  single  shell  [ cernica ]  was  collected  at 
45  m  on  the  submerged  volcanic  rock  called 
Mount  Verna,  600  km  offshore  the  South 
African  coast,  in  the  Atlantic”.  ( See  Figure  1) 

Under  the  discussion  of  Erronea  [ Contradusta \ 
barclayi  (Reeve,  1857)  they  wrote  (Guide,  p. 
131):  “The  occurrence  of  barclayi  on  Mount 
Verna,  a  submerged  volcanic  peak  west  of  the 
South  African  coast  in  the  Atlantic  Ocean, 
needs  confirmation.”  Subsequent  to  the 
publication  of  the  1993  edition  of  the  Guide, 
Raybaudi,  in  World  Shells  Nr.  15  of  December, 
1995,  p.  57,  wrote:  “And  today  I  am  happy  to 
announce  to  you  the  finding  in  the  Atlantic  of  a 
barclayi ,  a  species  considered  endemic  to  a 
zone  from  the  Natal  to  Chagos.  This  very  rare 
species  was  supposedly  [emphasis  added]  found 
live  in  a  crayfish  trap  at  a  depth  of  200  meters  at 
Sea  Mount  Verna,  300  miles  off  Port  Nolloth.” 
The  latter  is  on  the  Namibian  coast.  The 
specimen  illustrated  by  Raybaudi  appears  to  be 
a  normal  barclayi ,  albeit  somewhat  light  in  its 
dorsal  coloration.  No  further  information  was 
provided  regarding  the  source  of  the  shell. 
Lastly,  Liltved,  in  his  Cowries  and  Their 
Relatives  of  South  Africa  of  2000,  does  not 
include  Verna  in  the  distribution  range  of  C. 
barclayi  while,  in  the  same  publication, 
included  Trivia  vemacola  Liltved  1987. 

The  author  is  not  aware  of  any  other  published 
reports  of  these  or  other  Cypraeidae  species 
from  Verna  subsequent  to  the  reports  above. 
These  reports  support  the  presence  of  O.  c. 


violacea  and  E.  c.  cernica  at  Verna  while  the 
presence  of  C.  barclayi  still  needs  to  be 
confirmed.  None  the  less,  while  a  definitive 
answer  to  the  question  of  the  status  of  the 
species  at  Verna  (emigrants  or  viable 
populations)  is  not  possible,  there  is  enough 
information  to  address  the  possibilities. 

Subsequently 

The  data  associated  with  the  specimens  from 
Verna  as  conveyed  to  Lorenz  has  been  clarified. 
The  data  for  E.  c.  cernica  was  supplied  by  Arie 
Jooste  with  the  shell  when  it  was  sold  by  him  to 
Lorenz  in  1989.  The  data  stated  that  it  was 
collected  by  diver  at  150  ft.  (45  m)  in  1988.  It 
appeared  fresh  at  that  time.  A  pair  of  O.  c. 
violacea ,  matching  the  Guide  description,  also 
passed  through  at  that  time.  (Lorenz,  personal 
communication). 

In  May,  2016,  the  author  acquired  a  specimen  of 
O.  c.  violacea  which  had  been  taken  from  a  rock 
lobster,  Jasus  tristani  (Holthuis,  1963),  trap  at 
150  m  at  Verna  in  June,  1991  (see  Figure  4). 
The  shell  was  acquired  from  Werner  Massier,  a 
well  known  shell  dealer  and  author,  who  was 
living  in  South  Africa  at  the  time.  Massier 
acquired  the  shell  in  Cape  Town  from  Arie 
Jooste  who  had  connections  with  the  South 
African  boats  working  in  the  area.  The  shell’s 
features  match  those  described  by  Lorenz  in  the 
Guide.  Similar  specimens  inhabit  the  Natal 
Bight  and  are  collected  by  trawl  or  ex-pisces  at 
depths  of  100-150  m.  They  also  match  the 
features  of  the  Verna  specimens,  except  some 
have  the  white  frame  separating  the  dorsum 
from  the  margins  and  some  do  not. 

The  Vema  Cypraeidae 

Erosaria  cernica  cernica  is  a  wide  ranging 
Indo-Pacific  species  while  O.  c.  violacea  is  a 
regional  subspecies  of  the  Indo-Pacific  O.  c. 
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chinensis  (Gmelin,  1791).  Both  are  known  from 
the  Southwest  Indian  Ocean  generally  and  from 
both  diveable  and  trawled  depths  off  the  Natal 
coast  of  South  Africa.  The  populations  of  these 
species  off  the  Kwazulu-Natal  coast  between 
Richards  Bay  and  Durban,  South  Africa  (Natal 
Bight)  are  of  particular  interest  to  this  study  as 
they  form  the  closest  populations  of  these 
species  to  Verna  and  represent  a  potential 
source  of  the  shells  found  at  Verna. 

Regarding  C.  barclayi,  it  is  a  deeper  water 
species  collected  either  ex-pisces  or  by  trawl. 
However,  without  additional  supporting 
evidence  of  its  presence  at  Verna,  either  in  the 
initial  report  or  subsequently,  its  presence  there 
is  considered  doubtful. 

Verna  Seamount 

Verna  Seamount  was  discovered  in  1957  by  the 
Lamont  Geological  Observatory  research  vessel 
Verna.  In  1959,  R.V.  Verna  returned  and  made 
additional  traverses  of  the  seamount.  In 
November  1964,  a  detailed  survey  of  the  peak 
was  undertaken,  using  the  diamond  prospecting 
tug,  Emerson  K.  ( See  Figure  2)  Further 
expeditions  were  conducted  in  1966  and  1978. 
The  peak  was  established  to  have  a  position  at 
31°  37.8'  S,  8°  18.7'  E,  which  is  1,000  km  west 
northwest  of  Cape  Town,  South  Africa.  It  lies 
near  the  center  of  the  Cape  Basin,  about 
midway  between  the  Walvis  Ridge  and  the 
Namibian  and  South  African  coasts.  The  Walvis 
Ridge  is  an  oceanic  ridge  which  extends  more 
than  3,000  km  from  near  Tristan  da  Cunha  at 
37°  S  to  the  African  coast  near  Senegal  at  18°  S. 

Verna  rose  from  the  central  abyssal  region  of 
the  Cape  Basin,  4,572  m  below  sea  level, 
approximately  11  million  years  ago.  The  latter 
was  determined  through  analysis  of  volcanic 
green  phonolite  rock  collected  near  Collin’s 
Peak,  which  represents  the  highest  point  of  the 


seamount  at  26  m.  The  roughly  oval  shaped 
base  has  a  diameter  of  58  km.  The  15°  upward 
slope  ends  at  a  T  shaped  plateau  covering  an 
area  of  10  km2.  The  plateau’s  depth  averages 
from  55  to  75  m  with  a  mean  depth  of  75  m. 
The  plateau  corresponds  to  a  wave  cut  platform 
which  probably  formed  during  the  Pleistocene 
epoch  (2.58  million  years  ago  to  11.7  thousand 
years  ago)  when  sea  levels  were  considerably 
lower  during  extended  periods  of  time.  At  1 1 0 
m,  there  is  another  level  area  which  was  also 
probably  caused  by  wave  cut  action. 


Figure  2.  Diagram  of  the  Vema  Seamount.  Topographic  lines 
denote  10  fathoms.  (Mallory,  1966) 


During  the  expeditions,  specimen  collection  was 
carried  out  via  an  air  lift  dredge  and  by  scuba 
divers,  with  the  latter  diving  up  to  60  m. 
Collection  of  rock  samples  confirmed  that 
Vema  is  entirely  volcanic.  Prolific  growth  of 
sponges,  hydroids,  seaweeds  and  kelp  cover  the 
rock  substrate.  Divers  observed  abundant 
populations  of  fish,  primarily  pelagic,  and  the 
rock  lobster,  J.  tristani.  Subsequent  to  the  visit 
by  the  Emerson  K,  Vema  was  inundated  with 
many  unregulated  visits  by  commercial  fishing 
vessels,  focusing  primarily  on  the  rock  lobster 
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population.  Predictably,  this  resulted  in  a  drastic 
decline  in  their  population  within  two  years. 
Since  then,  Vema  has  only  been  fished 
occasionally  with  acceptable  rock  lobster 
catches  coming  only  from  the  deeper  peripheral 
areas  off  the  plateau. 

Vema  Seamount  Faunal  Affinities 

A  number  of  studies  of  the  invertebrate 
populations  at  Vema  have  been  published, 
including  on  the  rock  lobster  population  as  well 
as  other  populations  collected  from  the  plateau 
during  the  1964  and  1978  expeditions.  In 
addition  to  establishing  a  species  census,  the 
studies  focused  on  the  affinities  of  the  species  to 
other  regions  throughout  the  world.  The  results 
offer  some  guidance  regarding  the  origin  of  the 
two  Cypraeidae  species  at  Vema. 


The  earliest  studies  based  on  the  rock  lobster,  J. 
tristani,  populations  at  Vema  demonstrated  a 
close  relationship  between  the  Vema  and  the 
Tristan  da  Cunha  Archipelago  (Tristan) 
populations,  2,000  km  west  southwest  of  Vema. 
While  a  hypothetical  means  of  recruitment  of  J. 
tristani  larvae  from  Tristan  to  Vema  was 
posited  (Lutjeharms  &  Heydom  1981),  the  great 
distance  between  the  two  locations,  as  well  as 
the  variability  of  the  currents  northeast  from 
Tristan,  make  such  recruitment  highly  unlikely, 
despite  a  larval  life  of  many  months. 
Subsequently,  genetic  studies  have  shown 
shallow  but  significant  genetic  separation 
between  the  Vema  population  and  all  other 
populations  from  Tristan  to  New  Zealand.  The 
studies  also  showed  that  these  populations  share 
a  common  ancestry  which  dates  back  at  least 
one  million  years  ago  during  the  Pleistocene 


Faunal  Distribution 

Phylum 

A.  Europe  and/or 

West  Africa  only 

B.  Vema  Endemic 

C.  W.  Africa,  S.  Africa 
(Atlantic),  some 
Europe  overlap 

D.  South  Arica 
(Atlantic) 

E.  Cosmopolitan  or 
scattered 

F.  Indo-Pacific 

Porifera  -  sponges 

1 

25 

7 

Hydrozoa 

3 

15 

6 

Polychaeta  -  sea  worms 

2 

6 

Sipunculida  -  sea  worms 

1 

1 

2 

Ascidiacea  -  tunicates 

1 

3 

9 

Isopoda  -  sea  lice 

2 

5 

Decapoda  -  crabs 

4 

2 

4** 

1 

Echinodermata  -  feather/brittle  stars 

1 

1 

2 

Mollusca 

1 

2* 

6 

2 

2 

TOTAL 

8 

33 

3 

33 

29 

11 

Percentages 

6.8% 

28.2% 

2.6% 

28.2% 

24.8% 

9.4% 

Table  1.  Faunal  Distribution.  *  One  from  fossil  records.  **  Three  species  recorded  from  False  Bay  to  Natal,  also  from  the 
Mediterranean,  Northwest  Atlantic  and  Angola.  One  species  recorded  from  the  east  and  south  coasts  of  South  Africa. 
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(Von  der  Heyden  et  al. ,  2007).  That  shallow 
genetic  separation  is  not  reflected  in  the 
morphology  of  the  Tristan  and  Vema  rock 
lobster  populations.  This  is  significant  as, 
initially,  the  fauna  of  Vema  was  thought  to  be 
closely  aligned  with  Tristan.  Except  for  fish 
species  and  J.  tristani ,  the  two  locations  have 
few  species  in  common.  J.  tristani  is  relevant  to 
this  study  and  will  be  part  of  the  discussion 
section  below. 

Seven  species  of  isopods  were  collected  at 
Vema  with  two  newly  described.  As  these  are 
direct  developers  with  affinity  to  South  Africa, 
it  has  been  posited  that  they  may  have  reached 
Vema  via  drifting  Ecklonia  biruncinata  (Bory 
de  Saint-Vincent  &  Papenfuss,  1944)  (kelp) 
which  is  abundant  on  the  Vema  plateau  as  well 
as  the  southern  Cape  Coast.  The  kelp  provides 
ideal  habitat  for  the  species.  The  isopods  are  the 
only  direct  developers  from  Vema  which  have 
been  studied  (Kensley,  1980). 

Studies  of  the  affinities  of  1 1  species  of 
decapods  (crabs)  (Kensley,  1980),  13  species  of 
ascidians  (tunicates)  (Millar,  1968)  and  86  other 
invertebrate  species  (Berrisford,  1969)  collected 
at  Vema  showed  a  wide  variation  in  their 
affinities  as  shown  in  Table  1. 

On  Table  1:  A)  represents  species  to  the  north 
of  Vema  with  no  present  day  connectivity  to  the 
seamount.  B)  is  confined  to  Vema  endemics. 
The  A  &  B  populations,  representing  35.0%  of 
the  invertebrate  species  at  Vema,  can  be 
considered  relictual.  C)  represents  an  overlap 
zone  and  at  2.6%  is  the  smallest  group  at  Vema 
with  one  of  its  species  sharing  affinity  to  fossil 
records.  This  suggests  possible  relictual  status. 
D)  illustrates  the  shared  affinity  of  many  species, 
28.2%  of  the  total,  with  the  Atlantic  side  of 
South  Africa.  E)  represents  cosmopolitan 
species,  24.8%  of  the  total,  scattered  over  a 
variety  of  regions  but  not  the  Indian  Ocean  side 


of  South  Africa.  The  exception  is  the  four  crab 
species  noted  above.  With  the  exception  of  D, 
this  suggests  that  approximately  62%  of  the 
above  species  are  relictual.  F)  represents  Indo- 
Pacific  species  and,  while  only  9.4%  of  the  total, 
best  speaks  to  the  possible  connectivity  of  the 
Natal  Region  with  Vema.  Setting  aside  the 
Hydrozoa,  there  are  only  five  other  species  with 
an  Indo-Pacific  affinity  and  only  two  are 
molluscs:  the  bivalves  Septifer  bilocularis 
(Linnaeus,  1758)  and  Ventricolaria  cf  toreuma 
(Gould,  1850).  This  suggests  that  the 
connectivity  of  the  Natal  Region  to  Vema  for 
larval  distribution  is  not  strong,  or  alternatively 
that  it  is  a  relictual  population.  Overall,  if  the 
sponges  and  hydrozoa  are  eliminated,  Vema 
would  be  considered  species  poor,  at  least  at  the 
depths  specimens  were  collected  on  the  plateau 
(41-61  m). 


Figure  3.  Erosaria  cernica  cernica  (Sowerby,  1870).  Collected 
by  diver  at  150’  (45  m),  1988.  23.9  mm.  Chiapponi  Lorenz 
Seashell  Foundation  (CLSF  9445). 

However,  it  is  possible,  if  not  probable,  that 
other  species  and  greater  numbers  exist  at 
greater  depth  off  the  plateau  where  they  would 
not  be  subject  to  open  ocean  pressures, 
including  the  occasional  cyclone,  at  shallower 
depths.  Unfortunately,  the  only  such  collecting 


ISSN  0738-9388 


103 


Volume:  49 


THE  FESTIVUS 


ISSUE  1 


activity  is  conducted  by  sporadic  rock  lobster 
expeditions  where  traps  are  set  at  about  150  m. 
While  craypot  traps  do  not  represent  an  efficient 
method  of  collecting  small  Cypreaidae 
specimens,  a  specimen  of  O.  c.  violacea  was 
collected  from  a  trap  at  that  depth  in  1991. 
Many  other  Cypreaidae  species,  including  O.  c. 
violacea ,  inhabit  the  Natal  Bight  at  those  deeper 
depths. 


Figure  4.  Ch-itipsa  chinensis  violacea  (Rous,  1905).  Taken  from 
a  rock  lobster,  Jasus  tristani  (Holthuis,  1963),  trap  at  150  m  at 
Verna  Seamount,  June,  1991  32.3  mm.  Santa  Barbara  Museum 
of  Natural  History  (SBMNH  159765). 

Migration  Routes 

Of  particular  interest  to  this  study  are  the 
present  day  currents  which  can  shed  light  on  the  20' 
affinities  of  the  invertebrate  populations  at 
Verna  to  other  regions  as  outlined  above.  In 
addition,  possible  Pleistocene  migration  related 
to  glacial  events  cannot  be  overlooked. 

There  are  three  possible  explanations  for  the  40S 
migration  of  marine  invertebrate  veligers  to 
Verna,  including  the  two  supported  and  one 
reported  Cypreaidae  species  from  the  Indian 


Ocean:  (1)  Veliger  transport  from  the  affiliated 
regions  to  the  north  and  east  of  Verna; 

(2)  Veliger  transport  from  the  Natal  Bight 
flowing  southwest  within  the  Agulhas  Current, 
captured  by  Natal  Pulses/Agulhas  Rings  and 
then  transported  to  Verna  within  the  Benguela 
Current  flowing  through  the  Cape  Basin,  and; 

(3)  Population  expansion  during  the  Pleistocene 
as  the  result  of  oceanic  flooding  and  extreme 
ENSO  (El  Nino-Southern  Oscillation)  events 
during  inter-glacial  periods.  The  first  two 
explanations  hinge  on  whether  or  not  there  is  a 
viable  means  of  transport  of  veligers  from  each 
region  ( see  Figure  5). 

North  and  East  of  Vema 

Is  Vema  impacted  by  currents  from  the  north? 
About  once  every  ten  years,  the  warm  and  salty 
waters  of  the  Angola  Current  move  south  from 
southern  Angola  at  15°  S  into  central  Nambia  as 
far  south  as  25°  S.  The  waters  in  the  current 
reach  150  km  offshore  and  to  a  depth  of  50  m. 
These  events  are  known  as  the  Benguela  Nino 
and,  while  similar  to  Pacific  ENSO  events,  their 
cause  is  not  the  same  and,  in  fact,  is  not  well 
understood.  Vema  at  31°  S  and  480  km  off 
Namibia  is  well  beyond  the  southernmost 
extension  of  the  Benguela  Nino.  There  are  no 

10W'  0*  10“  20"  30“  40'  50”  60E“ 


10W”  0°  10”  20”  30”  40”  50”  60E” 

Figure  5.  Map  reflecting  oceanic  currents  and  reflection  regions 
off  the  coast  of  South  Africa  (Walker,  1989;  Stuvier  et  al.  2017). 

Red  circle  denotes  relative  location  of  Vema  seamount. 
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other  currents  which  have  the  potential  to 
impact  Vema  from  the  north.  In  any  event,  there 
is  no  present  day  viable  means  of  veliger 
transport  to  account  for  the  invertebrate  species 
at  Vema  with  West  African/Mediterranean 
affinities. 

Is  Vema  impacted  by  currents  from  the  east?  As 
part  of  a  study  of  water  flow  in  the  Benguela 
Current,  six  floats  were  launched  within  the 
Cape  Basin  in  the  easternmost  part  of  the 
current  at  30°  S  off  South  Africa,  below  the 
Namibian  border.  Surprisingly,  five  of  the  floats 
drifted  to  the  south,  one  as  far  as  34°  S,  counter 
to  the  mean  velocity  of  the  Benguela  Current, 
before  drifting  northwestward  into  the  Benguela 
Current.  Several  floats  passed  close  to  Vema. 
The  trajectories  of  the  floats  suggest  that 
significant  amounts  of  southward  transport  can 
occur  in  the  Cape  Basin.  It  is  believed  the  floats 
were  transported  in  or  around  the  numerous 
rings  there.  (Richardson  &  Garzoli,  2003).  As  a 
result,  there  is  a  present  day  viable  means  of 
transport  to  account  for  the  invertebrate  species 
at  Vema  with  South  African  affinities. 

Natal  to  Vema 

Is  Vema  impacted  by  currents  originating  from 
the  Natal  Region?  The  journey  begins  with  the 
northern  Agulhas  Current  which,  fed  by  water 
flowing  from  the  southern  mouth  of  the 
Mozambique  Channel,  flows  southwest  along 
the  South  African  coast  out  to  the  200  m  edge  of 
the  continental  shelf.  Along  most  of  the  coast, 
the  shelf  is  narrow  and  the  continental  slope  is 
steep.  The  only  exception  is  the  Natal  Bight, 
between  Richards  Bay  and  Durban  in  the 
KwaZulu-Natal  Province,  where  the  shelf 
widens  and  slopes  more  gradually  over  a 
broader  area. 

The  core  of  the  current  closely  follows  the  shelf, 
meandering  less  than  15  km  to  either  side.  In  the 


Natal  Bight,  surface  speeds  at  the  inshore  edge 
of  the  current  may  reach  5.4  kilometers  per  hour. 
However,  the  behavior  of  the  current  is  not  very 
stable  with  surface  current  speed  varying  day  to 
day,  upwelling  and  downwelling  events  and 
current  reversals  at  the  edge  of  the  current. 
Downstream  of  Durban  to  the  Agulhas  Bank, 
the  shelf  is  narrow  without  any  significant 
indentations  in  its  shape.  The  current  closely 
follows  the  shelf  edge.  Current  speeds  increase 
from  1.8  kilometers  per  hour  just  south  of 
Durban,  increasing  steadily  to  7.8  kilometers 
per  hour  off  Port  Elizabeth.  Current  speeds 
inshore  are  much  slower  and  random,  from  1.3 
to  2.7  kilometers  per  hour. 

As  the  current  continues  southwest  of  Port 
Elizabeth,  it  enters  the  Agulhas  Bank.  The  latter 
represents  the  triangular  continental  shelf  off  the 
south  of  Africa.  Lying  between  Port  Elizabeth 
in  the  east  and  Cape  Town  in  the  west,  it 
extends  about  250  km  to  its  widest  point  south 
southeast  of  Cape  Town  where  the  shallow 
Alphard  Rise  delineates  the  border  between  the 
eastern  and  western  Agulhas  Bank.  The  warm 
waters  of  the  intense  southern  Agulhas  Current 
follow  the  shelf  edge  but  not  as  closely  as 
further  upstream.  The  current  begins  to  meander 
with  much  of  the  warm  water  spreading  across 
the  Agulhas  Bank.  Past  the  Alphard  Rise,  the 
Agulhas  Current  proper  moves  offshore. 
(Lutjeharms,  2006).  About  85%  of  the  current’s 
volume  turns  back  on  itself  in  the  Agulhas 
Retroflection  due  to  shear  interactions  with  the 
strong  Antarctic  Circumpolar  Current  and 
returns  to  the  Indian  Ocean  Gyre.  Only  about 
15%  of  the  current  leaks  into  the  Atlantic. 
Filaments  and  plumes  make  up  small  portion  of 
the  leakage  which  then  mix  with  cold  water 
upwellings  and  travel  north  along  the  western 
edge  of  the  Agulhas  Bank.  The  balance  is 
subsumed  into  the  Benguela  Current.  If  this 
were  all  there  is,  the  transport  of  veligers  from 
Natal  to  Vema  would  be  problematic  at  best. 
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Natal  Pulses,  Agulhas  Rings  and  the 
Benguela  Current 

However,  that  is  not  all  there  is.  Returning  to 
the  Natal  Bight,  near  the  beginning  of  the 
journey,  there  is  actually  another  journey  within 
the  journey.  Anticyclonic  eddies  originating  in 
the  southern  Mozambique  Channel  first  meet 
the  northern  Agulhas  Current  at  the  Natal  Bight 
where  the  interaction  between  the  anticyclonic 
eddies  with  the  western  boundary  current 
(Agulhas  Current)  trigger  solitary  cyclonic 
meanders  which  follow  the  current  along  its 
southwestern  course.  These  cyclonic  meanders 
have  been  named  Natal  Pulses.  The  pulses  are 
generated  exclusively  off  the  Natal  Bight. 
About  4-5  pulses  are  generated  per  year.  The 
diameters  of  the  pulses  are  about  30  km  near  the 
bight  but  increase  in  size  as  they  travel 
downstream.  Diameters  sometimes  exceed  200 
km  as  they  near  Port  Elizabeth.  The  meanders 
of  the  pulses  also  cover  the  entire  depth  of  the 
Agulhas  Current.  As  the  pulses  reach  the 
Agulhas  Retroflection,  some  are  shed  or 
pinched  off  and  enter  the  Atlantic  Ocean  as 
large,  anticyclonic  Agulhas  rings  where  they 
enter  the  Benguela  Current  (Tsugawa  &  Hasumi, 
2010).  Natal  Pulses  would  constitute  a 
hypothetical  vehicle  for  the  transport  of 
Cypraeidae  veligers  from  Natal  to  the  Atlantic 
Ocean. 

The  Benguela  Current  consists  primarily  of  the 
cold,  offshore  waters  of  the  Antarctic 
Circumpolar  Current  (ACC)  which  combine 
with  cold,  deep  water  upwellings  from  inshore 
waters.  These  upwellings  give  form  to  the 
current  and  direct  it  to  the  north  and  northwest 
to  cross  the  Cape  Basin.  The  current  extends 
100-300  km  west  from  the  offshore  waters  in 
the  Agulhas  Basin,  adjacent  to  the  western 
boundary  of  the  Agulhas  Bank,  to  an  ill  defined 
western  boundary.  It  then  widens  as  it  proceeds 
north.  Agulhas  Rings,  representing  the  only 


sustained  wanner  water  in  the  current,  are 
initially  scattered  chaotically  across  the 
southern  section  of  the  current  as  they  are 
expelled  from  the  Agulhas  Current.  From  there, 
they  begin  their  trajectories  across  the  Cape 
Basin.  Surviving  rings  eventually  reach  the 
Walvis  Ridge  where  they  either  disintegrate  or 
pass  over  in  weakened  form. 

For  13  years  (from  October  1992  to  December 
2006),  a  study  of  the  102  rings  fonned  at  the 
Agulhas  Current  Retroflection  focused  on  their 
actions  during  their  life  cycle.  The  average  of 
almost  eight  rings  formed  per  year  versus  the  4- 
5  Natal  Pulses  generated  per  year  is  explained 
by  eddies  fonned  south  of  Madagascar  joining 
the  Agulhas  Cunent  south  of  the  Natal  Bight. 
Agulhas  Rings  can  be  formed  from  the  pulses  or 
the  eddies.  At  any  one  time,  about  6.6  rings 
were  simultaneously  present  in  the  basin. 

The  102  rings  produced  199  trajectories  as  the 
rings  subdivided  or  combined.  All  but  1 8 
trajectories  were  found  to  follow  one  of  three 
main  routes:  Southern,  Central  and  Northern. 
Eighteen  trajectories  were  not  allocated  a  route 
as  they  were  either  east  or  west  of  the  main 
routes  and,  in  any  event,  were  not  on  courses 
which  would  impact  Verna.  The  Southern  Route, 
representing  37  or  20%  of  the  trajectories,  are 
captured  by  the  ACC  and  pass  to  the  south  and 
west  into  subantarctic  waters  before  turning  to 
the  northwest  or  rejoining  the  Agulhas 
Retroflection  to  the  east.  The  Central  Route, 
representing,  90  or  48%  of  the  trajectories,  is 
the  preferred  route  for  the  rings.  The  route 
originates  west  of  the  Agulhas  Basin  in  an  area 
bordered  by  the  Erica  seamount  to  the  north,  the 
Schmidt-Ott  seamount  to  the  west  and  the 
Agulhas  Ridge  to  the  south.  Approximately 
76%  of  the  rings  passing  through  this  area 
subdivide  as  they  pass  bathymetric  subdivision 
locations  in  the  area.  This  route  passes  west  of 
Verna  with  a  rare  meander  into  the  Verna 
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vicinity.  The  Northern  Route,  representing  59  or 
32%  of  the  trajectories,  originates  in  the 
Agulhas  Basin.  Less  than  half  of  the  rings  (45%) 
on  the  Northern  Route  subdivided  versus  76% 
on  the  Central  Route.  This  is  likely  the  result  of 
the  absence  of  obstacles  in  the  basin  where  the 
rings  begin  their  north  northwest  journey.  The 
subdivisions  which  do  occur  mostly  take  place 
north  in  the  shallowest  part  of  the  Cape  Basin 
along  the  African  coast.  This  route  had  the  most 
trajectories  which  passed  over  or  within  the 
vicinity  of  Verna  (Dencausse  et  al.,  2010). 

Lastly,  satellite  observations  have  shown  that 
rings  do  reach  Verna  where  they  loop  and 
sometimes  subdivide  as  they  approach  the 
seamount.  (Richardson  &  Garzoli,  2003). 
Agulhas  Rings  would,  therefore,  constitute  a 
hypothetical  vehicle  for  the  transport  of  Natal 
Cypraeidae  veligers  from  the  Agulhas 
Retroflection  to  Verna. 

Stepping  Stones 

The  potential  transport  of  veligers  from  Natal  to 
Verna  follows  a  long  and  sometimes  complex 
route.  If  there  were  stepping  stones,  i.e. 
intermediate  habitats  where  veligers  could  settle, 
develop  and  produce  new  veligers  for  onward 
transport,  the  viability  of  such  transport  would 
be  considerably  enhanced. 

Turning  to  the  Indian  Ocean  off  Natal  and 
southeast  and  southern  South  Africa,  the 
Agulhas  Current  follows  the  coastline  southwest 
to  Port  Elizabeth.  Here  the  continental  slope  is 
very  steep  and  absent  the  terrain  features 
prevalent  in  the  Natal  Bight.  Past  Port  Elizabeth, 
portions  of  the  current  flow  into  the  Agulhas 
Bank  to  the  regions  occupied  by  the  endemic 
Cypraeovula  Gray,  1824.  Extensive  collecting 
activity  by  divers  and  trawlers  in  these  regions 
does  not  support  the  existence  of  any  stepping 
stones  in  the  Indian  Ocean. 


In  the  Atlantic,  there  are  a  two  seamounts  which 
must  be  considered.  In  the  area  where  Central 
Route  rings  originate,  there  are  the  Schmidt-Ott 
and  Erica  seamounts.  The  Schmidt-Ott 
seamount  is  the  shallower  of  the  two,  with  the 
top  of  the  seamount  rising  to  1,095  m.  As  the 
rings  passing  this  area  are  transitory,  any 
veligers  deposited  here  would  be  subject  to  the 
deep,  cold  waters  of  the  Benguela  Current.  That, 
and  the  great  depth  of  the  seamounts,  would  not 
support  the  status  of  stepping  stone  for  Natal 
Cypraeidae  veligers. 

The  author  is  not  aware  of  any  other  potential 
stepping  stones. 

Time  Travel 

With  the  potential  for  the  transport  of  Natal 
veligers  to  Verna,  the  timeline  for  such  transport 
must  be  considered.  It  has  been  generally 
accepted  that  the  Agulhas  Current  flows  from 
Durban  southeast  at  20  km  per  day.  As  the 
distance  between  Durban  and  the  Alphard  Rise 
is  approximately  1,200  km,  a  transport  time  of 
60  days  can  be  calculated.  However,  it  is  not 
that  simple.  Natal  Pulses  are  considered 
meanders  for  a  reason.  Periodically,  the  pulses 
bulge  landward  followed  by  a  bulge  seaward. 
During  the  landward  bulge,  the  current  can 
actually  reverse  for  a  time  before  resuming  its 
journey  southwest.  A  more  accurate  estimate  of 
travel  time  can  be  derived  from  satellite 
imagery.  These  show  that  Natal  Pulses  form 
about  a  half  year  before  they  are  shed  as 
Agulhas  Rings.  (Tsugawa  &  Hasumi,  2010). 

Timing  the  journey  of  the  Agulhas  Rings  is 
even  more  complex.  The  routes  along  which 
they  travel  are  not  well  defined  and  narrow. 
Rather,  they  are  broad  corridors  through  which 
they  meander,  loop  back  on  themselves,  deform, 
subdivide,  combine  and  interact  with  cyclones. 
The  average  life  of  a  ring  is  3-4  years.  This 
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makes  the  calculation  of  the  timing  of  rings 
reaching  Verna  to  be  problematic  at  best. 
However,  the  distance  between  the  Alphard 
Rise  and  Verna  is  approximately  1,230  km, 
about  the  same  distance  between  Durban  and 
the  Alphard  Rise.  As  the  Durban  route  is  more 
defined  and  less  complex,  assigning  a  faster 
travel  time  to  the  ring  route  does  not  seem 
supportable.  Actually,  a  half  year  seems 
optimistic,  but  will  be  used  for  this  study. 

Therefore,  travel  from  Durban  to  Verna  would 
likely  take  at  least  a  year  and  this  is  probably  on 
the  optimistic  side. 

Pleistocene  Glacial  Events 

The  Pleistocene  epoch  was  a  period  of  repeated 
glacial  events  with  intervals  of  glacial  retreat 
resulting  in  the  fall  and  rise  of  ocean  levels  by 
as  much  as  130  m.  Sea  levels  were  <40  m  below 
present  day  for  the  majority  of  the  Pleistocene 
epoch.  Prior  to  the  mid-Pleistocene  transition 
900  thousand  years  ago,  intervals  between  sea 
level  fluctuations  occurred  approximately  every 
41  thousand  years  ago  while,  subsequently, 
every  100  thousand  years  ago  until  the  end  of 
the  Pleistocene.  During  the  last  250  thousand 
years  ago,  sea-level  lows  lasted  only  6%  of  the 
time  (Ludt  &  Rocha,  2015). 

As  sea  water  levels  lowered,  the  habitat  for 
shallow  water  specimens  was  severely  reduced 
and,  particularly  in  the  Western  and  Central 
Pacific,  populations  became  isolated  and 
extinctions  occurred  in  lagoon  and  other 
shallow  water  habitats.  Current  flows  were  also 
reduced  during  these  glacial  events,  thereby 
exacerbating  conditions.  Subsequent  flooding  as 
each  Glacial  Maximum  receded  restored 
connectivity  between  many  populations  and 
resulted  in  the  repopulation  of  these  habitats. 
Despite  these  extremes,  few  marine  species 
became  extinct  [Author’s  Note:  Florida  is  an 


exception  due  to  unique  circumstances]. 
Genetically,  “most  marine  clades  exhibit 
patterns  indicative  of  population  expansion 
following  bottlenecks  associated  with  low  sea- 
level  stands”.  Pelagic  larval  duration  (PLD)  was 
not  a  strong  indicator  of  population  dispersal 
and  range  in  the  Pleistocene.  (Ludt  &  Rocha 
2015).  Rather,  flooding  and  exceptionally 
strong  ENSO  (El  Nino-Southern  Oscillation) 
events  during  inter-glacial  periods  made  PLD 
irrelevant  to  a  great  extent.  Speciation/ 
subspeciation  resulted  when  populations 
invaded  and  adapted  to  different  ecological 
environments,  resulting  in  Divergent  Evolution. 

While  most  studies  of  the  impact  of  Pleistocene 
glacial  events  are  based  on  Indo-Pacific  studies 
and  to  a  lesser  extent  Caribbean  studies,  some 
inferences  can  be  drawn  with  regard  to  the  Natal 
Region  marine  habitat.  As  a  result  of  continual 
continental  uplifting,  especially  during  the  last 
20  million  years,  South  Africa’s  east  and  west 
coastlines  as  well  as  the  Namibian  coastline  are 
remarkably  linear.  With  the  exception  of  the 
Cape  Agulhas  to  Cape  of  Good  Hope  coastline, 
there  are  only  a  few  large  bays  which  form 
natural  harbors  and  the  continental  shelf  (shelf) 
lies  close  offshore.  There  are  no  lagoons  or 
other  substantial  shallow  water  habitats  other 
than  wave  benches  lying  close  to  shore. 

In  the  KwaZulu-Natal  Region,  the  continental 
slope  (slope)  has  a  steep  gradient  and  the  shelf 
is  narrow.  However,  within  the  Natal  Region 
between  Durban  and  Richards  Bay  to  the 
northeast,  the  slope  has  a  much  more  gradual 
slope  and  the  shelf  is  much  broader  out  to  a 
depth  of  200  m.  This  region  is  known  as  the 
Natal  Bight.  (Lutjeharms,  2006).  The  region 
also  provides  the  habitat  for  a  number 
Cypraeidae  species  which  are  found  at  diveable 
depths  (to  50  m)  but  are  also  trawled  or  taken 
ex-pisces  to  depths  of  100-150  m.  In  addition  to 
O.  c.  violacea  and  E.  c.  cernica,  many  other 
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Cypraeidae  species  have  been  collected  at  both 
depths.  To  illustrate,  other  species  include,  but 
are  not  limited  to,  Talostolida  pellucens 
natalensis  (Heiman  &  Meinis,  2002),  Erosaria 
citrina  citrina  (Gray,  1825),  Erosaris 
gangranosa  gangranosa  (Dillwyn,  1817), 
Erosaris  helvola  meridionalis  Schilder  & 
Schilder,  1938,  Palmadusta  contaminata  distans 
Schilder  &  Schilder,  1938,  Purpuradusta 
fimbriata  durbanensis  (Schilder  &  Schilder, 
1938). 

To  say  that  this  is  unusual  would  not  be  an 
overstatement  as  there  is  no  other  region  with  as 
so  many  Cypraeidae  species  inhabiting  such 
varied  depths.  How  could  this  have  occurred? 
Within  the  Natal  Bight  there  are  no  barriers  to 
seaward  migration.  As  sea  levels  dropped 
during  Pleistocene  glacial  events,  populations 
probably  retreated  to  deeper  depths  along  the 
gradual  slope  existing  there,  establishing 
populations  at  what  are  now  at  100-150  m 
depths.  As  sea  levels  rose  during  inter-glacial 
periods,  populations  followed  the  rising  waters, 
repopulating  the  areas  they  had  originally 
inhabited.  This  is  the  most  likely  explanation  for 
this  unusual  phenomenon. 

DISCUSSION 

A  hypothetical  route  proposed  for  the  present 
day  transport  of  the  rock  lobster,  J.  tristani, 
larvae  from  Tristan  da  Cunha  to  Verna  turned 
out  to  be  just  that,  i.e.  hypothetical.  Instead, 
genetic  studies  showed  shallow  but  significant 
genetic  separation  between  the  Verna 
population  and  all  other  populations  from 
Tristan  to  New  Zealand.  The  studies  also 
showed  that  these  populations  share  a  common 
ancestry  which  dates  back  at  least  one  million 
years  ago  during  the  Pleistocene  epoch. 

A  hypothetical  route  also  exists  for  the  present 
day  transport  of  O.  c.  violacea  and  E.  c.  cernica 


veligers  from  Natal  to  Verna.  However,  it  is 
likely  to  remain  hypothetical.  Neither  present 
day  Verna  faunal  affinities,  the  distance  and 
time  required  to  traverse  the  Natal  to  Verna 
route  nor  the  complex/chaotic  nature  of  ring 
progression  within  the  Benguela  Current 
support  the  viability  of  the  route.  The  two 
species  also  fall  within  the  Erroneinae  Troschel, 
1863  genus  whose  veligers  have  the  shortest 
lives  of  all  the  genus.  (Pauley  &  Meyer,  2006). 
Veliger  duration  is  an  issue.  In  other  words, 
present  day  migration  of  Indo-Pacific 
Cypraeidae  species  in  general  and  Natal  species 
specifically  is  improbable. 

Rather,  any  Cypraeidae  populations  at  Verna  are 
likely  to  predominately,  but  not  exclusively, 
inhabit  the  more  hospitable  areas  off  the  plateau 
at  the  deeper  depths  where  the  Natal 
populations  are  also  found.  In  any  event,  a 
Pleistocene  invasion,  similar  to  the  J.  tristani 
invasion,  would  be  a  more  likely  explanation  for 
any  such  presence  as  pelagic  larval  duration 
(PLD)  was  not  a  strong  indicator  of  population 
dispersal  and  range  in  the  Pleistocene.  (Ludt  & 
Rocha,  2015).  Rather,  flooding  and 
exceptionally  strong  ENSO  (El  Nino-Southern 
Oscillation)  events  during  inter-glacial  periods 
made  pelagic  larval  duration  irrelevant  to  a 
great  extent. 
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ABSTRACT  The  proper  name  for  the  Florida  Horse  Conch  is  shown  to  be  Triplofusus  papillosa 
(Sowerby,  1825)  as  it  has  priority  over  Triplofusus  gigantea  (Kiener,  1840)  under  International  Code 
of  Zoological  Nomenclature,  Article  23.1  and  has  been  repeatedly  used  in  publications  to  identify  the 
species  since  1899. 

KEYWORDS  Fasciolariidae,  Triplofusus  papillosa ,  Triplofusus  gigantea ,  Florida  Horse  Conch. 


INTRODUCTION 

The  Western  Atlantic  fasciolarid  commonly 
known  as  the  “Florida  Horse  Conch,”  which  is 
arguably  the  second  largest  gastropod  in  the 
world,  is  well  known  today.  However  to  the 
malacological  world  in  the  19th  century,  it  was 
considered  “new”  to  science.  Like  many 
mollusks  named  in  the  early  “Golden  Years”  of 
malacology  it  was  named  more  than  once.  The 
International  Code  of  Zoological  Nomenclature 
(“ICZN”)  contains  rules  governing  the  naming 
of  taxa  and  sets  forth  “the  principle  of  priority” 
in  Article  23.1. 

The  International  Code  of  Zoological 
Nomenclature,  Article  23.1  states: 

“The  valid  name  of  a  taxon  is  the  oldest 
available  name  applied  to  it,  unless  that  name 
has  been  invalidated  or  another  name  is  given 
precedence  by  any  provision  of  the  Code  or  by 
any  ruling  of  the  Commission.  For  this  reason 
priority  applies  to  the  validity  of  synonyms 
[Art.23.3],  to  the  relative  precedence  of 
homonyms  [Arts.  53-60],  the  correctness  or 
otherwise  of  spellings  [Arts.  24,  32],  and  to  the 
validity  of  nomenclatural  acts  (such  as  acts 
taken  under  the  Principle  of  the  First  Reviser 
[Art.  24.2]  and  the  fixation  of  name-bearing 
types  [Arts.  68,  69,  74.1.3,  74.5]).” 


The  “principle  of  priority”  as  set  forth  in  the 
ICZN  Code  is  a  modem  incarnation  of  the  “law 
of  priority”  first  codified  by  the  British  Science 
Association  in  1842,  known  as  the  Strickland 
Code  of  Zoological  Nomenclature.  The  law  of 
priority  as  set  forth  in  the  Strickland  Code  states: 
“The  name  originally  given  by  the  founder  of  a 
group  or  the  describer  of  a  species  should  be 
permanently  retained,  to  the  exclusion  of  all 
subsequent  synonyms.”  The  stated  purpose  of 
the  law  of  priority  was  to  be  a  guiding  principal 
to  preserve  the  stability  of  biological 
nomenclature. 

What  follows  is  a  brief  history  of  the  names  by 
which  the  Florida  Horse  Conch,  and  some  of  its 
various  forms,  have  been  called.  It  should  be 
noted  that  the  specific  name  papillosa  has  been 
used  by  various  authors  from  1825  to  present 
date. 

DISCUSSION 

The  Florida  Horse  Conch  was  first  named  as  a 
new  taxa,  Fasciolaria  papillosa ,  by  G.B. 
Sowerby  in  1825,  in  his  work  entitled:  A 
catalogue  of  the  shells  contained  in  the 
collection  of  the  late  Earl  of  Tankerville: 
arranged  according  to  the  Lamarckian 
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conchological  system;  together  with  an 
appendix,  containing  descriptions  of  many  new 
species.  G.B.  Sowerby,  later  known  as  G.B. 
Sowerby  I  because  his  son  and  grandson  of  the 
same  name  followed  in  his  footsteps,  named 
many  new  taxa  during  his  lifetime  and  is 
recognized  today  as  one  of  the  most  prolific 
conchologists  of  his  day.  Together  the  Sowerby 
family,  G.B.  Sowerby  I,  G.B.  Sowerby  II,  and 
G.B.  Sowerby  III  were  among  the  most 
accomplished  naturalists  of  their  era  and  named 
well  over  four  thousand  five  hundred  taxa.  (Petit, 
2009)  Unfortunately,  G.B.  Sowerby  chose  not 
to  illustrate  F.  papillosa  at  that  time  in  his 
manuscript;  although  it  was  later  illustrated  in 
1847  by  L.A.  Reeve  in  his  well  known 
Conchologia  Iconica  series,  in  volume  IV. 


Fasciolaria  gigantea  Kiener,  1 840 


Figure  1.  Fasciolaria  gigantea  Kiener,  1840,  reprinted  from 
Iconographie  des  Coquilles  Vivantes 

In  1840,  across  the  English  Channel  in  Paris, 
France,  L.C.  Kiener  described  the  Florida  Horse 
Conch  as  a  fasciolarid  new  to  science  naming  it 
Fasciolaria  gigantea  in  his  treatise 
Iconographie  des  Coquilles  Vivantes,  and  citing 


its  habitat  as  “the  Ocean  Pacific”.  Apparently, 
Kiener  was  either  unaware  of  G.B.  Sowerby’s 
work  or  he  had  not  considered  that  the  specimen 
he  had  in  his  possession  may  have  been  the 
same  species  as  F.  papillosa  because  he 
believed  that  his  specimen  was  from  the  Pacific 
Ocean  rather  than  the  Western  Atlantic  coast  of 
America.  Kiener  included  a  beautiful  hand 
colored  illustration  of  his  specimen,  which  he 
named  F.  gigantea,  in  Iconographie  des 
Coquilles  Vivantes  ( See  Figure  1). 


Fasciolaria  papillosa  Sowerby,  1 825  Fasciolaria  gigantea  Kiener,  1 840 

Figure  2.  Fasciolaria  papillosa  Sowerby,  1825  and  F.  gigantea 
Kiener,  1 840,  reprinted  from  Conchologia  Iconica 

In  1847,  L.A.  Reeve  illustrated  both  F. 
papillosa  Sowerby,  1825  and  F.  gigantea 
Kiener,  1 840  in  his  treatise  Conchologia  Iconica 
in  volume  IV.  As  was  typical  of  Reeve,  the 
illustrations  of  both  F.  papillosa  and  gigantea 
were  beautiful,  detailed  and  hand  colored 
drawings  by  the  Sowerby  family.  Reeve 
illustrated  and  redescribed  F.  papillosa  in  both 
Latin  and  English.  ( See  Figure  2)  Reeve’s 
specimen  of  F.  papillosa,  illustrated  and 
deposited  in  the  British  Museum,  is  hereby 
considered  to  be  the  neotype  by  subsequent 
designation.  Even  a  cursory  review  of  the 
illustrations  of  both  F.  papillosa  and  F. 
gigantea  in  Reeve’s  1847  manuscript  shows  that 
they  appear  to  be  the  same  species,  with  the 
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only  difference  being  that  the  specimen  labeled 
as  F.  papillosa  is  a  younger  or  subadult 
specimen.  Once  again  Kiener’s  locality  data 
may  likely  have  been  to  blame. 

Subsequently  in  1850,  I.H.  Jonas  described 
Fasciolaria  reevei  as  new  to  science  in  a 
publication  by  R.A.  Philippi.  F.  reevei  was  later 
made  a  subspecies  of  F.  papillosa  by  Hermann 
Strebel  in  1911. 

The  first  notable  attempt  to  suppress  the  specific 
name  papillosa  in  favor  of  gigantea  occurred  in 
1881  when  George  W.  Tryon,  Jr.  wrote  in  his 
Manual  of  Conchology  volume  III,  the 
following: 

“F.  gigantea ,  Kiener.  PI.  60,  figs.  14-16. 
Shell  yellowish-white,  covered  with  a 
chestnut-brown  epidermis;  flesh-color  or 
yellowish  within  the  aperture;  tubercules 
distant,  large.  Length,  1  to  2  feet. South 
Carolina;  West  Indies,  Brazil.  This  is  the 
largest  known  species  of  univalve  shells.  F. 
papillosa ,  Sowb.  (figs.  15,  16),  appears  to  be 
the  young:  it  has  priority,  but  Kiener’s 
name  is  so  well  known  that  I  let  it  stand.” 
(Emphasis  added) 

Therefore,  even  though  Tryon  recognized  that  F. 
papillosa  was  the  earlier  used  name  and  had 
priority  under  the  Strickland  Code  of  Zoological 
Nomenclature  of  1842  (a  precursor  to  the 
ICZN),  he  personally  chose  to  ignore  the  law  of 
priority  and  suppress  the  senior  specific  name  in 
favor  of  the  junior  name  F.  gigantea  which  he 
felt  was  more  well  known. 

In  1911,  a  German  malacologist  Hermann 
Strebel  reviewed  and  revised  the  prior  works  on 
fasciolarid  gastropods  to  that  date.  In  his 
manuscript,  Strebel  painstakingly  compared  and 
analyzed  specimens  of  Fasciolaria  papillosa,  F. 
gigantea,  F.  reevei,  F.  crocata,  F.  princeps,  and 
others.  Strebel  concluded  that  Kiener’s  name 


gigantea  was  a  junior  synonym  to  papillosa  and 
that  reevei  was  a  subspecies  of  papillosa.  With 
typical  German  attention  to  detail,  Strebel 
carefully  illustrated  the  specific  morphological 
details  of  the  various  forms  of  F.  papillosa  and 
the  other  species  that  he  discussed  in  his 
manuscript,  and  named  another  subspecies,  F. 
papillosa  elongata.  Further,  Strebel  illustrated 
what  he  believed  to  be  the  future  growth  of  a 
juvenile  specimen  of  papillosa  to  the  full  adult 
morphology  by  superimposing  a  full  detailed 
image  over  a  fine  line  drawing. 

In  1940,  an  American  malacologist,  Burnett 
Smith,  published  a  manuscript  about  the  various 
phases,  forms,  and  subspecies  of  F.  papillosa. 
Burnett  cited  Strebel  for  the  synonymy  of  F. 
gigantea,  and  noted  that  Strebel  wrote  a  critical 
discussion  of  the  nomenclatural  history  of  the 
species.  Smith  followed  Strebel  and  concluded 
that  F.  papillosa  had  seniority  and  was  the 
proper  specific  name  for  the  Florida  Horse 
Conch,  which  he  noted  was  “well  known  as  a 
prominent  member  of  the  Recent  marine  fauna 
of  the  southeastern  United  States.”  Smith 
discussed  the  various  subspecies  of  F.  papillosa 
including  reevei,  elongata,  and  determined  that 
the  Florida  Miocene  subspecies  F.  gigantea 
havveyensis  Mansfield,  1930  should  in  fact  be 
called  F.  papillosa  harveyensis  (Mansfield, 
1930).  Smith  also  cited  Charles  W.  Johnson 
(1919)  and  Louise  Perry  (1940)  for  the  use  of 
the  name  papillosa  in  the  literature.  Smith  then 
named  two  fossil  subspecies,  F.  papillosa 
duplinensis  and  F.  papillosa  acmensis. 

The  next  attempt  to  suppress  the  senior  specific 
name  papillosa  in  favor  of  the  junior  name 
gigantea  was  in  1954,  when  R.  Tucker  Abbott 
published  American  Seashells.  In  his  widely 
popular  book,  Abbott  used  the  specific  name 
gigantea  Kiener,  1 840  in  discussing  the  Florida 
Horse  Conch.  Regarding  his  choice  to  ignore 
the  senior  name  papillosa  Abbott  merely  stated 
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that  “P.  papillosa  Sowerby,  1825  is 
insufficiently  described  to  apply  with  any 
certainty  to  this  species”  and  simply  ignored  the 
prior  works  of  Strebel,  Perry,  and  Smith.  Abbott 
provided  no  analysis  whatsoever  as  to  why  he 
felt  that  the  rule  of  priority  should  be  ignored  in 
this  instance.  As  a  side  note,  Abbott  placed  the 
Florida  Horse  Conch  in  the  genus  Pleuroploca 
P.  Fischer,  1884,  and  called  it  “ Pleuroploca 
gigantea  Kiener.”  There  was  no  discussion 
whatsoever  of  the  change  to  the  genus 
Pleuroploca. 

Subsequent  use  of  the  name  F.  papillosa  in  the 
literature  includes  a  popular  publication  entitled 
Marine  Shells  of  the  Western  Coast  of  Florida 
by  Louise  Perry  and  Jeanne  Schwengel,  1955 
(Paleontological  Research  Institute),  which 
discussed  the  occurrence  of  F.  papillosa  and  F. 
papillosa  reevei  in  Florida,  and  clearly  stated 
that  F.  gigantea  is  a  synonym.  Perry  and 
Schwengel  acknowledge  Harald  A.  Rehder, 
Joseph  P.E.  Morrison,  R.  Tucker  Abbott,  Ruth 
Turner,  Henry  A.  Pilsbry  and  William  J.  Clench 
for  reviewing  their  manuscript  and  providing 
suggestions  and  corrections  to  classification  and 
nomenclature.  Perry  and  Schwengel  further 
stated  in  the  introduction  that  they  followed  the 
taxonomic  classification  scheme  of  Charles  W. 
Johnson. 

In  2003,  Martin  Snyder  published  the  Catalogue 
of  the  Marine  Gastropod  Family  Fasciolariidae. 
In  this  monograph,  Snyder  noted  that 
Fasciolaria  papillosa  Sowerby,  1825  was 
placed  in  synonymy  with  F.  gigantea  Kiener, 
1840  by  Tryon  in  1881  and  that  it  is  the  type 
species  of  the  genus  Triplofusus  Olsson  & 
Harbison,  1953  (when  the  species  was  removed 
to  its  own  genus  from  Fasciolaria). 
Unfortunately,  Snyder  did  not  elaborate  on  how 
Tryon  was  able  to  make  the  senior  specific 
name  a  synonym  to  the  junior  name  under  the 
Strickland  Code  by  merely  stating  his 


preference  for  Kiener’s  name.  Additionally,  the 
holotype  of  F.  gigantea  has  not  been  located  in 
modem  times,  accordingly  a  specimen  from 
what  may  have  been  the  type  lot  was  recently 
designated  as  the  lectotype  (erroneously  called  a 
“syntype”),  as  the  species  is  type  of  the  genus 
Triplofusus.  (Snyder,  Vermeij  &  Lyons,  2012) 

In  recent  books  on  the  fauna  of  the  Florida  Keys 
(2012)  and  on  biodiversity  of  Western  Atlantic 
mollusks  (2013),  Edward  Petuch  in  discussing 
the  Florida  Horse  Conch  used  the  senior 
specific  name  papillosa ,  listing  it  as  Triplofusus 
papillosa  (Sowerby,  1825),  in  line  with  the 
principle  of  priority  and  following  the  revision 
of  Strebel  and  the  prior  works  of  Smith,  Perry, 
and  Perry  and  Schwengel.  A  growth  series  of 
specimens  of  T.  papillosa  (Sowerby,  1825)  is 
shown  in  Figure  3  for  illustration.  The  shell 
shown  in  image  C  is  a  young  adult  specimen 
and  is  similar  to  F.  papillosa  Sowerby,  1825  as 
figured  by  Reeve  in  1847,  whereas  the  shell 
shown  in  Image  D  has  a  fully  matured  flaring 
outer  lip  and  is  similar  to  F.  gigantea  as  figured 
by  Kiener  in  1840  and  Reeve  in  1847.  Figures  A 
and  B  are  juvenile  specimens. 

CONCLUSION 

It  has  been  over  a  century  since  Hermann 
Strebel  published  his  revision  of  the  Fasciolaria 
species  in  1911  and  declared  that  F.  papillosa , 
Sowerby,  1825  is  the  senior  name  and  that  F. 
gigantea  Kiener,  1840  is  a  junior  name  and  thus 
a  synonym.  In  1940,  Smith  reiterated  the  fact 
that  the  proper  name  for  the  species  in  question 
was  papillosa ,  citing  Strebel.  Unfortunately, 
Strebel’ s  and  Smith’s  work  have  been  all  but 
ignored  since  Abbott  published  American 
Seashells  in  1954.  Perry  and  Schwengel’s 
subsequent  use  of  the  name  F.  papillosa  in  their 
popular  work  Marine  Shells  of  the  Western 
Coast  of  Florida  has  also  been  overlooked.  This 
does  not  mean,  however,  that  the  senior  specific 
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name  should  continue  to  be  suppressed  by 
modem  malacologists  in  favor  of  the  junior 
name  based  upon  unsubstantiated  personal 
opinions,  or  popularity  of  the  junior  name. 

This  is  not  the  first  time,  nor  will  it  be  the  last 
time,  that  a  widely  used  and  popular  name  has 
been  unseated  based  upon  the  principle  of 
priority.  In  fact,  in  1957,  S.C.  Hollister 
reviewed  and  revised  the  “banded  tulip  shells” 
and  the  widely  popular  name  Fasciolaria 
distans  Lamarck,  1822  for  the  common  Florida 
banded  tulip  was  changed  to  F.  hunteria  (Perry, 
1811).  This  involved  a  set  of  circumstances 
slightly  more  confusing  as  it  also  included  F. 
lilium  Fischer  von  Waldheim,  1807,  a  species 
originally  known  from  Campeche,  Mexico 
which  had  priority  over  F.  distans ,  as  well  as 
the  species  properly  known  as  F.  hunteria 
(Perry,  1811)  had  been  inappropriately  called  F. 
distans  for  many  decades. 

The  reason  given,  if  any,  by  authors  for 
suppressing  the  senior  name  F.  papillosa, 
Sowerby,  1825  in  favor  of  the  junior  name  F. 
gigantea  Kiener,  1840  is  the  purported 
adequacy  of  the  description  of  the  species  by 
G.B.  Sowerby  in  the  Earl  of  Tankerville 
manuscript.  It  should  be  noted  that  the  vast 
majority  of  taxonomic  descriptions  in  the  early 
to  mid  1800s  were  rather  short  by  modem 
standards,  including  most  of  the  earlier  Sowerby 
descriptions  (Petit,  2009).  A  side  by  side 
comparison  between  G.B.  Sowerby’s 
description  in  the  Earl  of  Tankersville 
manuscript  of  F.  papillosa  and  F.  princeps  is  a 
useful  comparison  here  as  the  description  of  F. 
princeps  has  stood  the  test  of  time.  Sowerby’s 
description  of  F.  papillosa  discusses  six 
morphological  characters  whereas  his 
description  of  F.  princeps  discusses  eight 
characters  -  one  of  which  is  color.  Sowerby’s 


description  of  F.  papillosa  appropriately 
describes  the  general  shape  of  the  shell,  the 
microsculpture  of  apex,  the  cords  on  the  body 
whorl,  the  shoulder  knobs,  the  aperture  texture, 
as  well  as  the  length  of  the  siphonal  canal,  all  of 
which  taken  together  provides  a  sufficient 
description  of  the  species  compared  to  other 
species  that  had  previously  been  described  in 
the  genus.  The  fact  that  subsequent  workers 
have  routinely  written  their  own  descriptions  (of 
this  and  other  species),  some  of  which  may 
arguably  contain  more  detail,  does  not  change 
the  fact  that  Sowerby  in  fact  described  F. 
papillosa  in  writing  and  published  that 
description  in  1825,  fifteen  years  before 
Kiener’ s  work.  Sowerby’s  name  for  the  species 
should  have  been  given  priority  over  Kiener’ s 
name  even  under  the  proto-principle  of  priority 
that  existed  before  the  Strickland  Code  was 
published  codifying  the  rule. 

Under  the  principle  of  priority  there  is  no  doubt 
that  the  name  Triplofusus  papillosa  (Sowerby, 
1825)  takes  precedence  over  T.  gigantea 
(Kiener,  1840)  and  that  the  suppression  of  the 
senior  specific  name  by  Tryon  and  Abbott  was 
in  error.  The  alternative  to  using  the  senior 
name  T.  papillosa  (Sowerby,  1825)  would 
require  petitioning  the  ICZN  to  suppress 
Sowerby’s  senior  specific  name  in  favor  of 
Kiener’ s  junior  name,  however  such  a  reversal 
is  not  allowable  under  ICZN  Article  23.9.1.1  as 
the  specific  name  papillosa  has  been  used  in 
numerous  publications  since  1899.  It  is  clear 
under  the  Code  that  the  senior  specific  name 
papillosa  has  been  used  in  publications  after 
1899  to  delineate  the  Florida  Horse  Conch, 
therefore  under  ICZN  Article  23.9.1.1  there  is 
no  justification  to  ignore  the  principle  of 
priority  in  this  matter  and  G.B.  Sowerby’s  name 
for  the  species  should  be  used. 
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Figure  3.  A  growth  series  of  specimens  of  Triplofusus  papillosa  (Sowerby,  1825).  A  =  34.1  mm,  B  =  73.3  mm,  C  =  208  mm,  D  = 
358  mm  (photo  courtesy  of  Peter  Brimlow) 
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ABSTRACT  There  are  seven  species  of  Haliotis  that  inhabit  the  rocky  coastline  and  offshore 
islands  in  the  Eastern  Pacific  Ocean  and  hybridization  has  been  observed,  though  very  rarely,  among 
them.  This  manuscript  along  with  photo  images  of  known  hybrid  specimens  will  serve  as  a  guide  to 
identifying  hybrid  abalone  shells  of  this  area. 

KEY  WORDS  Haliotidae,  Haliotis ,  abalone,  Eastern  Pacific,  hybrid  abalone 

INTRODUCTION  The  following  seven  abalone  species  are  found  on  the  Eastern  Pacific  Ocean 
coastline  from  Alaska,  USA,  to  Baja  California,  Mexico: 


Haliotis 

corrugata  W.  Wood,  1828 
cracherodii  Leach,  1814 
fulgens  Philippi,  1 845 
kamtschatkana  Jonas,  1845 
rufescens  Swainson,  1 822 
sorenseni  Bartsch,  1 940 
walallensis  Steams,  1 899 


Common  name 

Pink  or  Corrugated  abalone 

Black  abalone  (currently  an  endangered  species  in  USA) 
Green  abalone 

Pinto  (northern  form)  or  Threaded  (southern  form)  abalone 
Red  abalone 

White  abalone  (currently  an  endangered  species  in  USA) 
Flat  abalone 


In  1954,  Owen  began  observing  hybrid  abalone 
shell  specimens  from  commercial  shell  piles. 
While  a  commercial  abalone  diver  between 
1959  and  1965,  Owen  harvested  hybrid 
specimens  and  his  observations  were  published 
(Owen  et  a\.,  1971).  Owen’s  career  moved  on  to 
working  for  14  years  in  an  aquaculture  facility 
where  he  was  able  to  conduct  hybridization 
experiments  in  the  laboratory.  These 
experiments  were  documented  in  1972  but  the 
results  only  published  recently  (Owen  &  Meyer, 
2015). 

Owen  self-collected  most  of  the  hybrid  shell 
specimens  that  exist  in  his  collection  either  from 
commercial  shell  piles  or  while  commercially 
diving.  Owen  gained  a  few  more  shell 


specimens  from  commercial  diving  colleagues. 
Most  of  the  Eastern  Pacific  Ocean  abalone 
shells  that  Owen  confirmed  as  hybrids  reside  in 
Owen’s  collection  with  a  few  deposited  in  the 
Los  Angeles  County  Museum  as  type  specimens. 
Owen  is  aware  of  a  few  more  hybrid  specimens 
in  private  collections. 

Most  of  the  hybrids  Owen  amassed  in  his 
collection  originated  in  Southern  California, 
USA  and  Baja  California,  Mexico.  While  a 
commercial  abalone  fishery  still  exists  in 
Mexico,  due  to  a  marked  decline  in  population 
numbers,  a  moratorium  was  placed  on  the 
California  fishery  south  of  San  Francisco  in 
1997.  As  such,  abalone  is  no  longer  being 
harvested  in  mass  quantities.  Few  hybrid 
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abalone  have  been  found  north  of  Southern 
California.  Acquiring  hybrid  abalone  shell 
specimens  at  the  present  time  from  the  ocean  is 
unlikely.  What  follows  is  a  guide  to  identifying 
hybrid  abalone  shells  of  the  Eastern  Pacific 
Ocean. 

For  Haliotis  species  with  associated  subspecies 
{corrugata,  cracherodii,  and  fulgens),  any 
hybrids  discussed  and  shown  in  the  Figures  are 
of  the  parent's  nominate  subspecies  and  for 
brevity,  labeling  will  be  provided  only  to 
species  hierarchy.  Also  for  brevity,  all 
specimens  pictured  are  from  California,  USA, 
unless  from  Mexico  in  which  case  that  will  be 
explicitly  labeled  within  the  Figures.  All 
specimens  are  from  Owen’s  personal  collection 
unless  labeled  otherwise  within  Figures. 

Abbreviation  of  Collections:  BOC:  Buzz 
Owen  Collection,  Gualala,  CA;  DPC:  Don  Pisor 
Collection,  San  Diego,  CA;  JMC:  Jim  Marshall 
Collection,  Carpinteria,  CA;  LACM:  Los 
Angeles  County  Museum  of  Natural  History, 
Los  Angeles,  CA.  All  collections  located  in 
USA. 

Materials  and  Methods:  Shell  specimens 
photographed  were  cleaned  with  any  of  the 
following  tools:  Xacto  tool  with  #11  blade, 
dental  scalers,  wire  brushes,  tooth  brushes. 
Shell  specimens  were  slightly  moistened  with 
mineral  oil.  They  were  then  photographed  with 
either  Canon  A650ES  or  Nikon  Coolpix  5700 
digital  cameras.  The  images  were  processed  in 
Adobe  Photoshop  Version  6  and  placed  on 
black  plates. 

Shells  Examined:  Thousands  of  shells  of  each 
conspecific  species. 

Haliotis  corrugata  x  H.  rufescens:  49 
Haliotis  corrugata  x  H.  walallensis:  26 


Haliotis  corrugata  x  H.  fulgens:  25 
Haliotis  corrugata  x  H.  sorenseni:  10 
Haliotis  corrugata  x  H.  kamtschatkana:  3 
Haliotis  corrugata  x  H.  cracherodii :  1 

DISCUSSION 

The  most  recent  comprehensive  examination  of 
Family  Haliotidae  was  published  in  Geiger  & 
Owen  (2012)  and  in  that  publication,  each 
species  was  illustrated  with  at  least  10 
specimens.  The  specimens  were  carefully 
chosen  to  show  the  variability  found  within  a 
species,  subspecies,  or  form  with  respect  to 
morphology  and  coloration. 

A  hybrid  specimen  has  a  blend  of  multiple 
parent  species  characteristics  such  that  it  does 
not  fall  within  the  normal  description  of  a 
conspecific  species.  When  abalone  are  50  mm 
or  less  in  size,  it  is  sometimes  difficult  to 
accurately  identify  the  species  for  conspecific 
specimens  but  even  more  so  for  hybrids.  For 
abalone  species  that  form  a  muscle  scar,  that 
development  does  not  begin  taking  place  until 
the  shell  is  approximately  100  mm.  The 
complexity,  coloration,  and  pattern  of  the 
muscle  scar  can  be  key  factors  in  identifying 
which  parent  species  comprise  a  hybrid 
specimen.  Large  mature  hybrid  shells  best 
demonstrate  the  characteristics  of  both  parent 
species. 

Table  1  summarizes  the  number  of  hybrid 
abalone  shell  specimens  known  to  have  come 
from  natural  populations  in  the  Eastern  Pacific 
Ocean.  Part  1  of  this  2-part  hybrid  discussion 
will  address  only  the  hybrids  of  Haliotis 
corrugata  -  the  shaded  column  in  Table  1. 
Haliotis  corrugata  is  the  only  abalone  species 
known  to  hybridize  with  all  other  Eastern 
Pacific  Ocean  species. 
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Haliotis 


corrugata 

corrugata 

cracherodii 

1 

cracherodii 

fulgens 

25 

10 

fulgens 

kamtschatkana 

3 

0 

0 

kamtschatkana 

rufescens 

49 

0 

2 

35 

rufescens 

soremeni 

10 

0 

0  * 

6 

>1000 

sorenseni 

walallensis 

26 

0 

0 

1 

6 

2 

TABLE  1:  Natural  population  hybrid  abalone  shell  specimen  numbers 
*  This  hybrid  combination  has  been  cultured  but  no  specimens  exist  from  natural  populations. 


What  follows  are  some  general  diagnostic 
characteristics  that  usually  apply  to  H. 
corrugata  hybrids.  Most  hybrids  of  H. 
corrugata  exhibit  oblique  parallel  ribbing 
between  the  row  of  holes  and  the  columella. 
This  feature  appears  strongly  on  a  conspecific  H. 
corrugata  as  shown  in  Figure  1  A.  This  ribbing 
is  more  muted  in  the  hybrids  since  most  other 
species  don’t  exhibit  this  characteristic.  Many 
hybrids  of  H.  corrugata  exhibit  a  noticeable 
colorful  growing  edge  which  is  somewhat 
serrated  along  the  columella  near  the  row  of 
holes.  Figure  1  B  highlights  this  characteristic 
for  a  conspecific  H.  corrugata.  If  this 
characteristic  is  noted  on  a  suspected  hybrid 
specimen,  one  of  the  parents  is  very  likely  H. 
corrugata  though  not  all  hybrids  of  this  species 
exhibit  this  attribute.  Figure  1  C  depicts 
alternating  thick  and  thin  rounded  spiral  cords 
inherent  to  H.  corrugata  sculpture  particularly 


during  the  juvenile  phase  of  growth  and  this 
often  is  found  in  the  hybrids  though  somewhat 
altered  by  the  other  parent  species  (the  thickness 
of  the  cords,  for  example).  One  characteristic  of 
most  H.  corrugata  that  is  much  reduced  in  all 
the  hybrids  is  the  prosocline  ridge  sculpture  as 
shown  in  Figure  1  D.  As  H.  corrugata  is  a 
species  that  has  a  muscle  scar,  many  mature 
hybrids  of  this  species  exhibit  at  least  a  hint  of 
muscle  scar  development  as  illustrated  in  the 
Figures. 

Hybrids  of  Haliotis  corrugata  are  the  most 
readily  identified  and  this  stems  from  the 
species  being  the  most  sculpted  of  the  Eastern 
Pacific  Ocean  abalone  taxa.  The  first  row  in 
Figure  2  shows  a  conspecific  H.  corrugata  that 
exhibits  all  the  general  diagnostic  characteristics. 
Ventral  features  to  note  are  the  muscle  scar  and 
the  thick  colored  and  serrated  growing  edge  that 


FIGURE  1.  Haliotis  coiTugata  diagnostic  characteristics  as  discussed  above  in  the  text. 
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is  evident  over  most  the  entire  circumference  of 
the  shell.  The  middle  row  of  Figure  2  shows  a 
154  mm  hybrid  abalone  shell  which  would  be 
considered  an  adult  size  regardless  of  species. 
It  is  by  a  process  of  recognition  as  well  as 
elimination  that  will  be  discussed  shortly  in 
which  the  parent  species  can  be  determined 
revealing  this  specimen  is  a  Haliotis  corrugata 
x  H.  walallensis.  A  H.  walallensis  is  shown  in 
the  third  row  of  Figure  2. 

The  specimen  in  the  middle  row  of  Figure  2  is  a 
hybrid  because  it  does  not  fit  the  description  of 
any  conspecific  abalone.  The  dorsal  sculpting 
of  this  hybrid  specimen  is  more  textured  than 
any  of  the  Eastern  Pacific  Ocean  species  except 
for  H.  corrugata ,  which  is,  hence,  one  of  the 
parent  species.  Though  subtle,  the  oblique 
parallel  ridges  between  the  row  of  holes  and 
columella  are  also  indicative  of  H.  corrugata. 
Given  that  one  of  the  parent  species  is  definitely 
H.  corrugata ,  then  the  other  parent  species 
effectively  introduces  more  and  smaller  holes, 
suppresses  the  muscle  scar  almost  entirely, 
reduces  the  growing  edge  to  a  very  thin  margin, 
decreases  the  depth  of  the  shell,  and  mutes  the 
corrugations.  The  only  other  species  that  would 
induce  all  of  these  characteristics  is  H. 
walallensis.  Haliotis  corrugata  usually  has  2  to 
4  open  holes  while  H.  walallensis  normally  has 
6  to  8;  the  hybrid  combination  usually  has  4  to  6 
open.  The  hybrid  contains  a  true  amalgamation 
of  multiple  characteristics  of  both  parents  and 
exhibits  an  absence  of  some  characteristics  of 
one  or  the  other  parent  ( e.g .  no  longer  having  a 
H.  corrugata  thick  growing  edge  or  muscle  scar 
as  well  as  none  of  the  dorsal  chevron-patterning 
of  H.  walallensis).  Figures  3  and  4  illustrate  21 
additional  specimens  of  the  H.  corrugata  x  H. 
walallensis  hybrid. 

The  remainder  of  this  paper  will  discuss  all  of 
the  remaining  H.  corrugata  hybrids  and  provide 
some  guidelines,  but  not  rules,  of  features  that 


would  help  a  collector  determine  if  they  are 
indeed  in  possession  of  a  hybrid  H.  corrugata 
shell  specimen. 

Haliotis  corrugata  x  H.  rufescens 
This  combination  is  the  most  common  of  H. 
corrugata  hybrids  and  the  second  most  common 
overall  ( see  Table  1).  The  general  diagnostic 
characteristics  are  very  applicable  to  this  hybrid 
combination:  at  least  subtle  oblique  parallel 
ridges  usually  exist  between  the  row  of  holes 
and  columella,  the  growing  edge  is  usually 
fairly  thick  and  often  serrated  at  the  terminus  of 
the  columella,  a  muscle  scar  is  present  in  mature 
specimens,  as  well  as  spiral  alternating  thick 
and  thin  rounded  cords,  with  only  a  little 
development  of  prosocline  ridge  sculpture. 
More  specifically,  this  hybrid  possesses  a  fairly 
heavy  shell,  exhibits  holes  of  large  aperture  but 
not  quite  as  fluted  as  conspecific  H.  corrugata , 
maintains  a  colorful  and  thick  growing  edge 
when  in  growth  phase  of  life,  yet  curiously 
often  has  a  less  complex  muscle  scar  than  either 
of  the  parent  species  -  usually  tending  more  to 
resemble  H.  rufescens.  Stated  fairly 
simplistically,  this  hybrid  often  more  resembles 
H.  rufescens  with  a  lot  of  rough 
sculpture/texturing  on  the  dorsum,  but  careful 
examination  reveals  that  multiple  characteristics 
of  both  parents  are  present.  Haliotis  corrugata 
usually  has  2  to  4  open  holes,  while  H. 
rufescens  normally  has  3  to  5.  Most  specimens 
of  the  hybrid  have  3  to  4  open.  A  single 
specimen  of  this  hybrid  combination  is  shown 
with  representative  parent  species  in  Figure  5. 
Figures  6  and  7  illustrate  20  additional 
examples  of  this  hybrid  combination. 

Haliotis  corrugata  x  H.  fulgens 
Relative  to  the  general  diagnostic  characteristics, 
this  hybrid  often  exhibits  subtle  oblique  parallel 
ridges  between  the  row  of  holes  and  the 
columella  though  in  some  specimens  this  is  not 
visible,  the  spiral  alternating  thick/thin  rounded 
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cords  is  overt,  and  the  prosocline  ridge  sculpture 
is  absent.  The  hybrid  counters  one  general 
diagnostic  characteristic  relative  to  the  growing 
edge  -  it  is  not  thick  but  rather  thin  and  serrated 
and  does  not  always  adorn  the  terminus  of  the 
columella.  More  specifically,  this  hybrid  has  a 
shell  depth  that  is  intermediate  between  the 
deeper  cup  of  H.  corrugata  and  the  flatter  arch 
of  the  H.  fulgens ,  there  are  an  intermediate 
number  of  open  holes  (generally  4  to  5;  H. 
corrugata  usually  has  2  to  4  open,  while  H. 
fulgens  most  frequently  has  5  to  7)  that  are  of 
intermediate  size  and  fluting,  and  the  muscle 
scar  is  fairly  complex  in  mature  specimens  and 
conflicted  between  the  attributes  of  the  parent 
species.  Haliotis  fulgens  often  exhibit  peppered 
white  speckling  in  a  spiral  swath  spanning  from 
the  row  of  holes  toward  the  apex  of  the  shell 
and  this  color  patterning  is  absent  in  the  H. 
corrugata  x  H.  fulgens  hybrid.  There  are  two 
additional  specific  diagnostic  characteristics  that 
this  particular  hybrid  combination  exhibits.  The 
first  is  a  dorsal  surface  that  is  very  often  marked 
with  areas  of  orange  to  reddish-brown  color  that 
reflect  a  diet  high  in  red  algae.  These  areas  will 
generally  vary  from  a  light  to  darker  color  due 
to  a  variable  amount  of  brown  algae  being 
consumed  by  the  animal  during  the  period  the 
shell  increment  was  being  deposited.  This 
orange  to  red-brown  color  will  frequently 
alternate  with  areas  of  green  to  blue-green 
banding  which  occur  when  the  animal  was 
consuming  primarily  brown  algae.  This  is  very 
common  to  H.  corrugata ,  but  very  rarely  seen  in 
H.  fulgens ,  which  is  generally  of  an  overall 
brown  color,  with  occasional  green  diet-induced 
banding.  Additionally,  specimens  of  the  hybrid 
exist  which  are  almost  solid  orange.  Two  such 
specimens  are  illustrated  on  the  bottom  row  of 
Figure  10  (this  Figure  contains  selected 
specimens  which  exhibit  major  areas  of  this 
red/orange/brown  color).  The  second  diagnostic 
characteristic  is  the  pinkish  gray  (to  blue-gray) 
color  of  the  ventral  surface  of  the  hybrid  as  it 


approaches  maturity  -  this  color  becomes 
progressively  dull  and  non-reflective  with  age 
(Figure  8.2).  This  is  a  strong  feature  of  H. 
corrugata  and  is  very  different  from  the  bright 
green  to  blue-green  color  of  H.  fulgens  (Figure 
8.4).  Sub-adults  and  younger  specimens  will 
not  exhibit  this  feature,  and  it  is  generally  seen 
only  in  mature  shells  of  H.  corrugata  and  the 
hybrid.  As  with  the  other  Eastern  Pacific 
hybrids,  this  cross  combines  characteristics  of 
both  parent  species  while  obviously 
representing  neither.  Two  representative 
specimens  of  this  hybrid  are  illustrated  with  the 
parent  species  in  Figure  8.  Figures  9  and  10 
illustrate  20  additional  examples  of  this  hybrid 
combination. 

Haliotis  corrugata  x  H.  sorenseni 
Relative  to  the  general  diagnostic  characteristics, 
this  hybrid  does  exhibit  subtle  oblique  parallel 
ridges  between  the  row  of  holes  and  the 
columella,  the  spiral  alternating  thick/thin 
rounded  cords  is  overt  but  on  a  thread-sized 
scale,  and  the  prosocline  ridge  sculpture  is 
absent.  This  hybrid  counters  one  general 
diagnostic  characteristic  and  that  is  relative  to 
the  growing  edge  -  it  is  not  thick  but  rather  thin 
-  however  a  serrated  pattern  does  appear  along 
the  columella  in  most  specimens.  More 
specifically,  as  it  approaches  maturity,  this 
hybrid  has  a  shell  depth  that  is  intermediate 
between  the  deep  cup-like  proportions  of  H. 
corrugata  and  the  even  deeper  arch  of  H. 
sorenseni,  the  holes  are  large  and  fluted  like 
both  parent  species  and  of  intermediate  number 
(//.  corrugata  2  to  4;  H.  sorenseni  3  to  5; 
hybrids  3  to  4),  and  the  overall  shape  of  the 
shell  is  quite  round  which  is  common  to  the 
parent  species.  The  muscle  scar  is  usually 
highly  suppressed  by  the  H.  sorenseni  parent. 
Haliotis  sorenseni  sometimes  exhibits  peppered 
white  speckling  throughout  the  dorsum  and 
sometimes  an  orange  spiral  color  band  along  the 
row  of  holes  when  less  than  50  mm  -  however 
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such  color  patterning  is  absent  in  the  H. 
corrugata  x  H.  sorenseni  hybrid;  perhaps 
because  so  few  specimens  exist  this  pattern  has 
yet  to  be  observed.  A  single  specimen  of  this 
hybrid  combination  is  shown  with 
representative  parent  species  in  Figure  11. 
Figure  12  illustrates  all  10  shells  known  to  exist 
of  this  hybrid  combination. 

Haliotis  corrugata  x  H.  kamtschatkana 
Three  specimens  exist  of  this  hybrid 
combination  and  none  were  observed  with  the 
living  animal.  Recognition  and  process  of 
elimination  methodologies  were  used  to  identify 
the  parent  species.  The  dorsal  sculpting  of  the 
hybrid  specimens  is  more  textured  than  any  of 
the  Eastern  Pacific  Ocean  Haliotis  species 
except  for  H.  corrugata,  which  identifies  one  of 
the  parent  species.  Though  subtle,  the  oblique 
parallel  ridges  between  the  row  of  holes  and 
columella  are  also  indicative  of  H.  corrugata. 
Given  that  one  of  the  parent  species  is  H. 
corrugata,  then  the  other  parent  species 
effectively  introduces  more  and  smaller  holes, 
suppresses  the  muscle  scar  almost  entirely, 
reduces  the  growing  edge  to  a  very  thin  margin, 
increases  the  depth  of  the  shell,  elongates  it  to  a 
more  oval  shape,  and  mutes  corrugations  while 
maintaining  the  strong  cording.  The  only  other 
species  that  would  induce  all  of  these 
characteristics  is  H.  kamtschatkana.  The  one  H. 
kamtschatkana  characteristic  completely 
unaccounted  for  is  color  patterning  on  the 
dorsum  but  this  has  been  the  case  with  all  of  the 
H.  corrugata  hybrids  -  diet  induced  color 
changes  are  observed  but  patterning  of  any  sort 
is  muted  to  the  point  of  nonexistence.  The  three 
known  hybrids  have  4  to  5  open  holes;  H. 
corrugata  typically  has  2  to  4,  while  the 
southern  form  of  H.  kamtschatkana  generally 
has  4  to  7.  All  three  specimens  of  this  hybrid 
combination  are  shown  with  representative 
parent  species  in  Figure  13. 


Haliotis  corrusata  x  H.  cracherodii 
There  is  only  one  known  specimen  of  this 
extremely  rare  hybrid  and  the  animal  was  not 
observed.  With  respect  to  the  general 
diagnostic  characteristics,  all  apply:  oblique 
parallel  ridges  between  row  of  holes  and 
columella,  thick  growing  edge  which  borders 
the  columella,  alternating  spiral  thick/thin  cords, 
and  no  prosocline  ridge  sculpture.  More 
specifically,  this  one  hybrid  is  a  round,  fairly 
deep  and  heavy  shell  possessing  an  intermediate 
number  of  open  holes  (H.  corrugata  has  2  to  4, 
H.  cracherodii  5  to  8,  the  unique  hybrid  has  5) 
that  are  of  intermediate  size  and  fluting,  with 
the  muscle  scar  being  suppressed  by  the  H. 
cracherodii  parent.  In  this  case,  the  dark 
dorsum  of  the  shell  is  also  a  strong  indicator 
that  H.  cracherodii  is  one  of  the  parent  species. 
From  work  Owen  did  in  an  aquaculture 
laboratory,  H.  cracherodii  is  least  likely  to 
hybridize  with  other  Haliotis  species  (sperm  is 
actually  repulsed  from  ovum  -  see  Owen  & 
Meyer  2015)  which  further  emphasizes  the 
rarity  of  this  single  specimen.  The  only  known 
example  of  this  hybrid  combination  is  shown 
with  representative  parent  species  in  Figure  14. 

CONCLUSION 

Hybrid  abalone  specimens  are  known  to  occur 
very  rarely  in  natural  populations.  They  can  be 
created  in  a  laboratory  setting  and  can  involve 
more  than  just  two  parent  species  (Owen  & 
Meyer,  2015).  The  epipodial  characteristics  of 
the  live  animal  provides  the  strongest 
indications  that  hybridization  has  occurred 
provided  the  specimen  has  matured  to  the  point 
that  characteristics  of  both  parent  species  have 
become  evident  (usually  about  50-75  mm). 
This  paper  has  provided  diagnostic  information 
for  abalone  shells  that  do  not  adhere  to 
conspecific  characteristics.  With  the  photo 
plates,  examples  are  shown  for  the  Eastern 
Pacific  Ocean  abalone  species  that  have 
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hybridized  with  Haliotis  corrugata.  Part  2  of 
this  series  will  address  the  remaining  hybrid 
combinations  not  yet  discussed  and  pictured. 
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FIGURE  2.  Top  row:  Haliotis  corrugata.  Anacapa  Island.  155  mm.  Center  Row:  H.  corrugata  x  H.  walallcnsis. 
Baja  California,  Mexico.  152  mm.  Bottom  row:  If.  walallcnsis.  Baja  California,  Mexico.  142  mm.  All  specimens 
live-taken  by  commercial  abalone  diving  prior  to  1965. 
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Santa  Cruz  Island.  (168  mm) 


La  Jolla.  (152  mm) 


Santa  Cruz  Island.  (175  mm) 


Santa  Cruz  Island.  (153  mm) 


Baja  California,  Mexico.  (173  mm) 


Baja  California,  Mexico.  (124  mm) 


Baja  California,  Mexico.  (122  mm) 


Santa  Cruz  Island.  (152  mm) 


Baja  California 


Mexico.  (142  mm) 


San  Nicolas  Island.  (131  mm) 


FIGURE  3.  AH  Rows:  Haliotis  corrugata  x  H.  walallensis  (hybrids).  All  live-taken  1953-1964. 
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Santa  Cruz  Island.  (155  mm) 


Anacapa  Island.  (156  mm) 


La  Jolla.  (138  mm) 


152  mm  (jmc)  Santa  Cruz  Is.  137  mm 


FIGURE  4.  All  Rows:  Haliotis  corrugata  x  H.  walallensis  (hybrids).  All  live-taken  1953-1964, 
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FIGURE  5.  Top  row:  Haliotis  corrugata.  San  Miguel  Island.  155  mm.  Center  Row:  H.  corrugata  x 
H.  rufcsccns.  San  Nicolas  Island.  152  mm.  Bottom  row :  H.  rufescens.  San  Miguel  Island.  213  mm. 
All  specimens  live-taken  by  commercial  abalone  diving  prior  to  1965. 
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San  Miguel  Island.  (165  mm) 


Santa  Cruz  Island.  (174  mm) 


Santa  Cruz  Island.  (193  mm) 


Santa  Cruz  Island.  (201  mm) 


Anacapa  Island.  (204  mm) 


Anacapa  Island.  (199  mm) 
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Anacapa  Island.  (192  mm) 


San  Nicolas  Island.  (208  mm) 


San  Nicolas  Island.  (218  mm) 


Anacapa  Island.  (200  mm) 


FIGURE  6.  All  Rows:  Haliotis  corrugata  x  H.  rufescens  (hybrids).  All  live-taken  1953-1964. 
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Santa  Cruz  Island.  (204  mm) 


Santa  Cruz  Island.  (198  mm) 


Santa  Cruz  Island.  (183  mm) 


San  Nicolas  Island.  (189  mm) 


San  Miguel  Island.  (187  mm) 


Lower  California,  Mexico.  (172  mm) 


Anacapa  Island.  (192  mm) 


Santa  Rosa  Island.  (173  mm) 


Santa  Cruz  Island.  (175  mm) 


Santa  Cruz  Island.  (166  mm) 


FIGURE  7.  All  Rows:  Haliotis  corrugata  x  H.  rufeseens  (hybrids).  All  live-taken  1953-1964. 
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La  Jolla.  (158  mm) 


Bird  Rock.  La  Jolla.  (185  mm) 


Bird  Rock,  La  Jolla.  (206  mm) 


San  Clemente  Island.  (168  mm) 


Anacapa  Island.  (174  mm) 


Alligator  Head,  La  Jolla.  (180  mm) 


San  Clemente  Island.  (164  mm) 


Santa  Catalina  Island.  (189  mm) 


'  ■ 

Santo  Tomas,  B.C.,  Mexico.  (161  mm) 


N.  Coronado  Island,  B.C.,  Mexico.  (112  mm) 


FIGURE  9.  AH  Rows:  Haliotis  corrugata  x  H.  fulgens  (hybrids).  All  live-taken  1954-1966. 
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Santa  Cruz  Island.  (178  mm) 


**Se!*fe.*  ^ 

La  Jolla.  (215  mm) 


La  Jolla.  (164  mm) 


Santa  Catalina  Island.  (189  mm) 


Bird  Rock,  La  Jolla.  (189  mm) 


Point  Loma.  (183  mm) 


Bird  Rock,  La  Jolla.  (151  mm) 


Bird  Rock,  La  Jolla.  (187  mm) 


Bird  Rock,  La  Jolla.  (178  mm) 


La  Jolla  Cove,  La  Jolla.  (155  mm) 


FIGURE  10.  All  Rows:  Haliotis  corrugata  x  H.  fulgens  (hybrids).  All  live-taken  1954-1966. 
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FIGURE  11.  Top  row:  Haliotis  corrugata.  San  Miguel  Island.  172  mm.  Center  Row:  H.  corrugata 
x  H.  sorenseni.  San  Clemente  Island.  179  mm.  Bottom  row:  H.  sorenseni.  Santa  Cruz  Island.  142 
mm.  All  specimens  live-taken  by  commercial  abalone  diving  prior  to  1968. 
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Row  1  -  Anacapa  Island.  (165  mm) 
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Row  2  -  Santa  Cruz  Island.  (163  mm) 
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Row  3  -  La  Jolla.  (153  mm) 


Row  4  -  Anacapa  Island.  (163  mm) 


Row  5  -  Point  Conception.  (135  mm) 


FIGURE  13.  Row  1:  Haliotis  corrugata.  Rows  2-4:  H.  corrugata  \  H. 
kamtschatkana.  Row  5:  H.  kamtschatkana.  All  live-taken  1955-1970. 
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ABSTRACT  A  new  subspecies  of  the  widespread  South  African  volute,  Athleta  abyssicola  (Adams 
and  Reeve,  1848),  is  described  from  deep  water  off  the  Namib  Desert  coast  of  Namibia.  The  new 
subspecies,  Athleta  abyssicola  massieri,  differs  from  the  nominate  subspecies  in  being  a  stockier, 
squatter  shell  with  a  lower  spire,  in  having  a  much  coarser  shell  sculpture,  and  in  having 
proportionally  larger  columellar  plications. 

KEY  WORDS  Volutidae,  Athletinae,  Athleta,  Namibia 


INTRODUCTION 

The  Namib  Desert  coast  of  Namibia, 
southwestern  Africa  (Figure  1),  encompasses 
some  of  the  least-explored  marine  environments 
in  the  Atlantic  Ocean.  Although  the  marine 
ecosystems  of  this  desert  coast  have  been 
studied  in  some  detail,  mostly  by  South  African 
fisheries  research  vessels,  very  little  is  known 
about  the  adjacent  deeper  water  lower  neritic 
and  bathyal  ecosystems.  This  paucity  of  data  is 
primarily  an  artifact  of  the  difficulty  of  sailing 
and  dredging  in  the  perpetually  heavy  seas  and 
frequent  storms  that  characterize  this  area. 
These  hazardous  oceanic  conditions,  which 
have  produced  the  “Shipwreck  Coast”  and 
“Skeleton  Coast”  of  Namibia,  are  the  result  of 
the  interaction  of  the  atmosphere  with  the 
extremely  cold  water  of  the  strong  northward¬ 
flowing  Benguela  Current  (Figure  1).  Although 
these  subantarctic  waters  are  nutrient-rich,  the 
high-energy  surge  and  wave  conditions  created 
by  the  Benguela  current  and  trade  wind 
interactions  are  not  conducive  to  the  formation 
of  diverse  shallow  water  ecosystems.  Even  with 
these  harsh,  high-energy  wave  environments,  a 
small  but  highly  endemic  littoral  molluscan 


fauna  has  evolved  along  this  coast.  Some  of 
these  Namibian  intertidal  and  shallow  subtidal 
endemics  include  the  patellids  Patella 
swakopmundensis  Massier,  2009  and  Patella 
skelettensis  Massier,  2009,  the  trochid  Gibbula 
massieri  Rolan  and  Zettler,  2010,  the  cypraeid 
Cypraeovula  alfredensis  namibiensis  Massier, 
2006  (southern  Namibia),  and  the  conid 
Sciteconus  mozambicus  macei  (Crosse,  1 865). 
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Figure  1.  Map  of  southern  Africa,  showing  the  coastline  of 
Namibia  and  the  cold  water,  subantarctic  Benguela  Current. 
(Walker,  1989;  Stuvier  et  at.  2017) 


In  the  deeper  areas  of  the  Namibian  Neritic 
Zone  (100-200  m  depths)  and  in  the  upper  part 
of  the  Bathyal  Zone  (250-400  m  depths),  well 
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below  the  violent  surface  waves,  a  rich  and 
highly-endemic  molluscan  assemblage  has 
recently  been  discovered.  Here,  the  high  levels 
of  nutrients  and  high  plankton  productivity  of 
the  Benguela  Current  water  have  led  to  the 
formation  of  a  muddy,  organic-rich  sea  floor 
composed  of  diatom  and  phytoplankton  oozes, 
mixed  with  clays  and  silts  from  the  Namibian 
mainland;  an  ideal  environment  for  both  filter- 
feeding  bivalves  and  predatory  gastropods. 
Preliminary  biological  surveys  of  these  deep 
water  sea  floors,  primarily  conducted  by 
Russian  fishing  trawlers,  have  brought  to  light 
many  new  species  of  mollusks.  Some  of  the 
shells  that  were  collected  by  these  Russian 
trawlers  were  subsequently  sold  to  dealers  all 
over  the  world,  making  it  possible  to  piece 
together  a  rough  overview  of  the  compositions 
of  these  deep  water  molluscan  assemblages. 
Typical  components  of  these  Namibian  deep 
water  malacofaunas  include  endemic  taxa  such 
as  the  fissurellid  Cosmetalepas  massieri  Poppe, 
Tagaro,  and  Sarino,  2011,  the  umboniid 
Callumbonella  namibiensis  Rolan,  Gonzales- 
Porto,  and  Matos-Pita,  2009,  and  the 
marginellid  Prunum  walvisianum  (Tomlin, 
1920).  Occurring  sympatrically  with  these 
Namibian  endemic  species  are  a  number  of 
endemic  subspecific  offshoots  of  species  that 
are  widespread  in  the  Cape  Province  region 
farther  south.  Some  of  these  include  the  volutid 
Athleta  boswellae  disparilis  (Rehder,  1969)  (a 
Namibian  subspecies  of  the  South  African 
Athleta  boswellae  (Rehder,  1969)),  an  unnamed 
subspecies  of  the  South  African  volute  Athleta 
lutosa  (Koch,  1948),  the  conid  Sciteconus 
gradatulus  patens  (Sowerby  III,  1903)  (a 
Namibian  subspecies  of  the  South  African 
Sciteconus  gradatulus  (Weinkauff,  1875)),  and 
an  unnamed  Namibian  subspecies  of  the  South 
African  Athleta  abyssicola  (Adams  and  Reeve, 
1848).  This  last-mentioned  volute,  which  is 
frequently  encountered  by  trawlers  and  is  a 


major  faunal  component  of  the  Namibian  deep 
water  ecosystems,  is  described  here. 

SYSTEMATICS 

Class  Gastropoda 
Subclass  Sorbeoconcha 
Order  Prosobranchia 
Infraorder  Neogastropoda 
Superfamily  Volutoidea 
Subfamily  Athletinae 
Genus  A thleta  Conrad,  1853 

Athleta  abyssicola  massieri  Petuch  and 
Berschauer,  new  subspecies 
(Figure  2  C,  D) 

Description:  Shell  of  average  size  for  genus, 
moderately  heavy  and  thickened,  inflated  and 
distinctly  fusiform,  with  rounded  sides;  spire 
proportionally  low,  subpyramidal,  with  slightly 
rounded  whorls;  shoulder  rounded,  grading 
directly  into  subsutural  area;  shell  sculptured 
with  28-30  strong,  evenly-spaced  spiral  cords 
and  32-35  strong  longitudinal  ribs  per  whorl; 
spiral  cords  and  longitudinal  ribs  intersect  to 
produce  strong  reticulated  sculpture  pattern; 
intersection  of  cords  produce  large  rectangular 
bead,  giving  shell  rough,  file-like  appearance; 
shoulder  sculptured  with  two  larger  spiral  cords, 
with  proportionally-wide  gap  being  present 
between  them;  siphonal  canal  short,  broad, 
grading  directly  into  body  whorl;  shell  color 
uniformly  pale  tan  or  yellowish-tan,  often 
stained  with  dark  red  rust  stains  produced  by 
contact  with  reducing  environment,  iron-rich 
mud;  aperture  elongated  and  flaring;  columella 
bordered  by  large  parietal  shield  and  edged  with 
5  small  white  tooth-like  plicae  and  3  large  white 
plicae,  with  large  plicae  being  anteriormost;  lip 
thickened,  with  inner  edge  ornamented  with  22- 
25  small  rounded  teeth;  parietal  shield  and 
interior  of  aperture  pale  orange-tan. 


ISSN  0738-9388 


138 


Volume:  49 


THE  FESTIVUS 


ISSUE  1 


Type  Material:  HOLOTYPE  -  length  52.2 
mm,  width  27.6  mm,  trawled  by  commercial 
fishermen  from  350-400  m  depth  off  Walvis 
Bay,  Namibia,  LACM  3467  (in  the  Type 
Collection  of  the  Department  of  Malacology, 
Los  Angeles  County  Museum  of  Natural 
History,  Los  Angeles,  California;  Figure  2  C,  D). 
Other  Study  Material  -  Two  specimens, 
lengths  54  mm  and  45.3  mm,  same  locality  and 
depth  as  the  holotype,  in  the  research  collection 
of  the  senior  author;  two  specimens,  lengths 
54.4  mm  and  59.9  mm,  same  locality  and  depth 
as  the  holotype,  in  the  research  collection  of  the 
junior  author. 

Distribution:  The  new  subspecies  is  confined 
to  deep  water  areas  off  the  Namib  Desert 
coastline  of  Namibia,  ranging  from  Terrace  Bay 
south  to  Luderitz.  The  new  subspecies  is  most 
frequently  collected  off  St.  Francis  Bay,  half 
way  between  Walvis  Bay  and  Luderitz. 

Ecology:  Athleta  abyssicola  massieri  prefers 
muddy,  organic-rich  sea  floors  in  depths  of  300- 
400  m.  Here  it  occurs  together  with  a  rich  fauna 
of  deep  water  mollusks,  including  the  related 
volutids  Athleta  cf.  lutosa  and  Athleta  boswellae 
disparilis,  the  conid  Sciteconus  gradatulus 
patens,  the  umboniid  Callumbonella 
namibiensis,  the  aporrhaid  Aporrhais  pesgallina, 
and  the  pseudomelatomid  Comitas  saldanhae. 

Etymology:  Named  for  Werner  Massier  of 
Swakopmund,  Namibia,  renowned  naturalist, 
shell  dealer,  and  malacologist,  in  recognition  of 
his  many  contributions  to  the  systematics  of 
South  African  mollusks. 

Discussion:  The  new  taxon  is  here  proposed  as 
a  northern  subspecies  of  the  widespread  South 
African  (Cape  Province  and  Transkei)  Athleta 
abyssicola  (Adams  and  Reeve,  1848)  (Figure  2 
A,  B).  Although  similar  in  overall  appearance, 
the  new  Namibian  subspecies  differs  in  being  a 


broader,  more  inflated,  and  stockier  shell,  in 
having  a  proportionally  lower  spire  with  broader 
spire  whorls,  and  in  having  a  coarser  reticulated 
shell  sculpture,  with  fewer  and  thicker  spiral 
cords  and  longitudinal  ribs.  The  nominate 
subspecies  also  has  a  longer  and  more 
pronounced  siphonal  canal,  with  a  distinct 
indentation  at  the  siphonal  canal-body  whorl 
juncture.  Athleta  abyssicola  massieri 
characteristically  has  a  shorter  and  broader 
siphonal  canal  that  lacks  the  distinct  indentation. 
Another  prominent  difference  between  the  two 
subspecies  is  seen  in  the  shape  and  size  of  the 
apertural  tooth-like  plications;  with  those  of  A. 
abyssicola  massieri  being  proportionally  much 
larger  and  more  prominent  than  those  seen  on 
the  nominate  subspecies  A.  abyssicola 
abyssicola.  Weaver  and  duPont  (1970:  plate  3  C, 
D  therein)  illustrate  a  large,  83  mm  specimen  of 
the  nominate  subspecies,  showing  the 
proportionally  higher  spire  and  more  slender 
and  elongated  shell  that  contrasts  with  the  low 
spire  and  stocky  body  form  of  the  Namibian 
subspecies.  Based  on  the  differences  outlined 
here,  future  studies  may  demonstrate  that  the 
Namibian  subspecies  deserves  full  specific  rank. 
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Figure  2.  Athleta  volutes  from  deep  water  areas  off  South  Africa  and  Namibia. 

A,  B=  Athleta  abyssicola  (Adams  and  Reeve,  1848),  length  58  mm,  dredged  from  150  m  depth  off  Cape  Town,  South  Africa. 
Specimen  in  the  research  collection  of  E.J.  Petuch.  C,  D=  Athleta  abyssicola  massieri  Petuch  and  Berschauer,  new  subspecies. 
Holotype,  length  52.2  mm,  collected  by  commercial  fishermen  from  350-400  m  depth  off  Walvis  Bay,  Namibia,  LACM  3467. 
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Have  a  shell  collection  you  would  like  to 
donate  to  The  San  Diego  Shell  Club? 

The  San  Diego  Shell  Club  is  interested  in  your  shell 
collection.  As  a  501c(3)  organization,  all  donations 
to  our  Club  may  provide  a  tax  write-off.  When  we 
receive  a  donation  we  provide  a  letter  describing  the 
items  that  may  be  used  when  filing  your  taxes. 

While  we  cannot  provide  a  value,  donations  of  up  to 
$5,000  do  not  require  a  written  appraisal.  Since  tax 
laws  change  regularly  we  recommend  that  you 
check  with  your  tax  accountant  before  relying  on 
any  information  provided  in  here.  We  are  interested 
in  all  types  of  shells,  marine  or  land  and  all  genera 
and  species,  books  on  shells  as  well  as  items  related 
to  shells  such  as  artwork,  storage  cases  and  tools. 
Your  items  will  be  used  to  generate  income  to 
support  the  Club’s  efforts  in  continuing  Public 
education  about  shells  and  conservation  of  marine 
life  throughout  the  world.  If  you  would  like  to 
donate,  please  contact  Dave  Waller,  SDSC 
Acquisition  Chairperson,  at  dwaller@dbwipmg.com 
to  schedule  a  time  to  discuss  charitable  gifting. 


CLUB  NEWS 

February  18,  2017,  General  Meeting  at  David  &  Felicia  Berschauer’s  residence  in  Laguna  Hills 

•  Meeting  called  to  order  at  12:00  noon.  There  was  a  great  turn  out  of  16  members. 

•  Potluck  lunch,  shells  were  shown  and  traded 

•  Shawn  Wiedrick  gave  a  presentation  on  Panamic  gastropods  and  how  he  got  into  shell  collecting 

•  Meeting  adjourned  at  approximately  3:45  p.m. 

March  18, 2017,  General  Meeting  at  Julian  Lee’s  residence  in  Los  Angeles 

•  Meeting  called  to  order  at  1 :00  p.m.  There  was  an  amazing  turn  out  of  about  20  members. 

•  Potluck  lunch,  shells  were  shown  and  traded 

•  Julian  Lee  showed  off  his  personal  shell  collection,  members  traded  shells  and  stories 

•  Meeting  adjourned  at  approximately  4:30  p.m. 

April  15, 2017,  Annual  Potluck  and  Auction  at  Wes  Farmer’s  Clubhouse  in  San  Diego 

•  See  article  on  page  147  for  further  information 
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The  shelling  in  the  tidal  pools  of  Gran  Canaria  (Canary  Islands) 

Benito  Jose  Munoz  Sanchez 
C  /  Fenian  Caballero  N°1  -  2°D.  CP.  11540 
Sanlucar  de  Barrameda  Cadiz  Espana  Spain 
androyensis@hotmail.com 

ABSTRACT  The  Canary  Archipelago  or  simply  “Canaries”  is  a  group  of  seven  islands  (Tenerife, 
Gran  Canaria,  Fuerteventura,  Lanzarote,  La  Gomera,  La  Palma  and  El  Hierro)  and  several  islets 
located  just  in  front  off  the  African  continent.  The  biodiversity  on  molluscs  in  the  whole  archipelago 
is  well-known  and  extremely  diverse  thanks  to  the  influence  of  Atlantic  Ocean,  the  Mediterranean 
Sea,  and  likely  influences  from  the  Caribbean  Sea. 

Gran  Canaria  is  an  ideal  place  to  discover  shells.  A  good  way  to  know  more  about  these  fantastic 
marvels  of  the  seas  is  a  popular  pastime,  the  so-called  “shelling”  (this  mean,  collecting  seashells 
directly)  at  low  tide.  In  the  present  article,  the  author  will  show  some  of  the  most  common  shells  that 
they  can  be  found  examining  the  region  between  the  high  and  the  low  tide. 

INTRODUCTION 

In  this  article  I  would  like  to  tell  to  the  readers  of  the  “The  Festivus”  my  own  experience  collecting 
seashells  in  the  Canaries.  As  a  general  shell  collector,  I  like  very  much  knowing  about  the  places 
where  shells  live  and  their  behaviour  (feeding,  breeding,  habits,  and  so  on).  Thinking  on  this  way,  I 
decided  to  visit  the  Canary  Islands,  during  the  last  years  (from  2013  to  2015)  focusing  my  interest  in 
Gran  Canaria,  the  most  populated  of  the  Spanish  archipelago. 

I  thought  to  visit  this  island  not  especially  for  its  touristic  choices,  always  very  diverse  and  attractive, 
but  expecting  to  get  a  better  and  comprehensive  knowledge  of  the  special  Malacofauna  that  the  place 
supports,  (however,  I  must  say  that  I  would  choose  any  of  the  other  islands,  because  all  of  these  are, 
indeed,  very  interesting  and  great  places  for  shelling).  So,  I  contacted  my  friends  Jonay  Garcia 
Melian  and  Miguel  Artiles  Ruiz,  who  live  there,  both  shell  collectors  and  experienced  in  the  local 
malacology,  for  recommendations  and  searching  for  info  about  the  best  spots. 

They  were  really  kind  to  provide  some  worthy  information  about  good  locations  for  shelling.  Both 
diving  or  just  collecting  in  the  tidal  pools  is  easy  there. 

Most  collecting  was  done  bu  simply  walking  during  the  daytime  at  low  tide,  starting  from  the  early 
morning  and  to  just  before  night,  in  the  small  or  medium  size  pools  formed  between  rocks,  just  a  few 
meters  off  the  shoreline.  Careful  observation  was  essential  and  provided  the  fastest  way  to  discover 
small  shells  in  the  pools.  Sometimes  the  level  of  the  low  tide  was  discrete,  sometimes  extreme,  but 
every  great  discovery  deserves  one  opportunity! 
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The  material  used  included:  different  sized  Zip  Lock  ™  bags,  small  plastic  boxes  (Tupperware®), 
fresh  water  (to  drink  and  wash  specimens),  good  gloves,  comfortable  shoes,  sunglasses,  and 
sunscreen.  Most  of  the  places  were  relatively  easy  to  access  by  walking  but  it  was  good  to  avoid 
rocks  covered  with  green  algae  and  sharp  irregularities. 


Some  things  I  learned  while  collecting: 

1 .  All  the  areas  visited  were  located  on  the  East 
coast,  since  the  west  coast  was  more  dangerous 
because  of  the  high  cliffs  and  strong  waves,  and  I 
wanted  to  stay  safe.  Anyway  shells  are  everywhere 
you  look  at!. 

2.  The  coast  of  Gran  Canaria  is  basically  rocky, 
mostly  of  volcanic  origin,  with  numerous  and 
important  cliffs,  on  both  Western  and  Eastern 
sides.  Sandy  beaches  are  scarce.  Maspalomas  is 
the  most  famous  of  all  the  beaches  in  this  island 
and  most  likely  one  of  the  most  beautiful  places 
in  the  whole  archipelago.  This  place  also  supports 
important  colonies  of  molluscs  adapted  to  the 
sandy  environment. 

3.  The  winds,  known  as  “Alisios”  are  abundant  and  provide  a  continuous  source  of  energy.  The  wind 
farms  are  part  of  the  scenery  of  this  side  of  the  island. 

4.  The  tidal  pools  are  generally  made  up  of  hundreds,  if  not  thousands  of  heavy,  rounded  and  very 
often  polished  rocks  of  various  sizes,  of  volcanic  origin,  locally  named  as  “Bolos”.  There  are  rocky 
slabs  and  stones  too,  forming  a  semi-protected  area,  partially  or  completely  covered  with  shell 
rubble  and  sandy  substrate  that  slows  the  marine  currents  and  often  reduces  the  impact  of  the  waves 
along  the  coast.  Muddy  bottom  also  occur,  but  only  in  certain  spots,  and  generally  in  deeper  water. 
The  tides  are  sometimes  notable,  with  good  differences  between  the  high  and  the  low  tide  levels. 

DISCUSSION 

During  the  days  that  I  collected  shells  on  my  own,  a  good  number  of  species  were  found.  Mostly 
were  found  on  the  beach  and  in  poor  condition  (crabbed  or  not).  Others  were,  however,  found  in 
perfect  condition,  but  not  necessarily  alive. 

I  took  very  few  living  shells  and  was  pleased  that  most  of  the  dead  shells  collected  were  in  perfect 
condition.  When  I  saw  live  specimens,  I  just  took  photos  and  enjoyed  the  experience. 


Figure  1.  Canary  Islands  off  the  coast  of  northwest  Africa 
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The  gastropods  were  extensely  represented  in  the  tidal  pools,  especially  with  members  of  the  families 
Ranellidae,  Thaididae,  Muricidae,  Trochidae,  Epitoniidae,  Conidae,  Columbellidae,  Mitridae  but 
also  Haliotidae  and  Cypraeidae. 

Just  from  the  nearby  shore,  and  looking  slowly  amongst  rocks  and  beneath  the  stones,  it  is  possible  to 
see  crabbed  /  dead  and  live  shells.  Just  a  few  examples:  Stramonita  haemastoma  (Linnaeus,  1758), 
Bursa  rhodostoma  thomae  (d'Orbigny,  1847),  Opalia  crenata  (Linnaeus,  1758),  Epitonium 
lamellosum  (Lamarck,  1822),  Columbella  rustica  (Linnaeus,  1758).  Cantharus  variegatus  (Gray, 
1839),  Vexillum  zebrinum  (d'Orbigny,  1 840),  Haliotis  lamellosa  (Lamarck,  1810 ),  Patella  candei 
(d'Orbigny  1840),  Patella  ulyssiponensis  (Gmelin,  1791)  and  Oxilinus  atratus  (Wood,  1828)  and 
related  species.  These  are  some  of  the  most  common  shells  I  saw  alive  since  they  inhabit  partially  or 
even  totally  exposed  areas  to  the  direct  sunlight,  being  perfectly  visible  if  you  have  good  eyes.  The 
members  of  the  family  Patellidae  are,  as  occurs  in  other  places,  very  popular  for  seafood,  and  they 
are  very  often  collected  by  local  people.  This  is  probably  the  reason  for  the  scarcity  of  larger  mature 
shells  nowadays.  In  some  spots,  the  populations  are  considered  extinct. 

Regarding  to  Conidae  the  most  common  is 
Lautoconus  guanche  (Lauer,  1993)  because 
it  prefers  the  very  shallow  platforms  along 
the  shore  line,  especially  areas  covered  with 
fresh  algae.  Some  years  ago  it  was  a  very 
abundant  species,  but  lately  many 
populations  in  the  islands  have  been 
destroyed  by  the  human  activity 
(construction  of  rocky  pools,  harbours,  etc). 

So,  crabbed  shells  are  even  easier  to  see 
than  living  ones!  The  much  bigger 
Kalloconus  pulcher  siamensis  (Hwass  in 
Bruguiere,  1792)  is  not  common  alive  at 
low  tide  (at  least  in  tidal  pools)  but  often 
times  damaged,  partially  eroded  shells  are 
carried  by  hermit  crabs  to  the  shore. 

Occasional  rare  finds  do  occur  in  certain 
spots.  This  is  true  for  the  elusive 
Genuanoconus  genuanus  (Linnaeus,  1758), 
a  very  beautiful  and  well  known  Conus 
from  Senegal  to  Angola  (can  be  found  in  Cape  Verde,  too).  At  least  one  specimen  was  found  washed 
ashore  by  J.  Garcia  Melian. 

And  now,  speaking  about  Cypraeidae,  this  family  is  represented  in  the  island  by  (at  least)  three 
species:  Naria  spurca  var.  verdensium  (Melvill,  1888),  Luria  lurida pulchroides  (Alvarado  & 
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Figure  3.  Naria  spurca  var.  verdensium  (Melvill,  1 888)  and  Stramonita  haemastoma  (Linnaeus,  1 758) 


Alvarez  1964)  and  Zonaria  pyrum  insularum  f  nigromarginata  (Deprez  &  Govaert,  2009).  The  first 
two  species  are  sometimes  collected  at  low  tide  in  pools,  even  during  the  day  light  hours.  The  most 
recently  found  Z.  pyrum  was  recorded  in  2015  and  was  a  fresh  dead  specimen  dived,  and  clearly 
recognizable  as  the  variation  “ nigromarginata’ ’  which  is  typically  found  in  the  Iberian  Peninsula 
(South  Portugal  and  South  Spain). 

It  is  likely  that  Schilderia  achatidea  (Sowerby  I,  1837)  inhabits  the  deep  water  of  this  island,  but  I 
cannot  confirm  this  point.  My  local  friends  have  never  seen  any  specimens  collected  on  the  island 
and  during  my  visits,  I  haven't  seen  any  beached  or  dead  shells  in  tidal  pools. 

That  being  said  I  learned  that  the  number  of  species  found  living  at  low  tide  is,  needless  to  say, 
limited  or  variable  from  one  spot  to  another  (even  in  closer  areas)  because  the  rough  conditions  of  the 

environment  between  tides.  There  are,  of  course, 
everywhere  in  the  island,  other  local  shells,  hard 
to  see  since  they  live  far  deeper  and  as  a 
consequence,  are  seldom  found,  and  they  come  to 
the  shore  most  often  after  storms  ( Bursa 
scrobilator  (Linnaeus,  1758),  Charonia  variegata 
(Lamarck,  1816),  Cymatium  parthenopaeum  (Von 
Salis,  1793)  and  Tonna  galea  (Linnaeus,  1758)). 
The  finding  of  those  shells  at  low  tide  can  be 
considered  as  exceptional  or  occasional  due  to 
rough  conditions  of  the  sea. 

Figure  4.  Luria  lurida  pulchroides  (Alvarado  &  Alvarez  1 964) 
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The  cited  shells  are  generally  found  alive  by  SCUBA  diver  or  sometimes,  during  spearfishing 
sessions  and  championships  by  locals.  Charonia  variegata  is  an  edible  shell,  as  well  as  Charonia 
lampas  (Linnaeus,  1758)  which  is  very  rare  here,  and  locally  protected.  Much  more  common  below 
15-20  meters  deep,  and  sometimes  incidentally  collected  by  lobster  trapsoin  the  western  coast. 


I  must  say  that  I  am  not  very  skillful 
identifying  bivalves.  However,  I  have  the 
feeling  that  the  bivalves  were  in  general 
less  numerous  in  the  spots  I  researched 
(probably  due  to  the  rocky  bottom,  but 
probably  in  the  sandy  -  muddy  bottom 
there  are  many  other  species  that  I 
haven't  observed)  being  the  families 
Pectinidae,  Limidae  and  Carditidae  the 
most  known  there.  The  beautiful  and 
colorful  Lyropecten  corallinoides  (d 
'Orbigny,  1840)  and  Manupecten  pesfelis 
(Linnaeus  1758)  are  sometimes  washed 
ashore  from  the  deep  but  not  always  in 
good  condition  usually  not  with  the  two 
valves  attached.  Finally,  other  groups  of 
molluscs  like  opistobranchs  and 
nudibranchs  were  observed  as  well 
(. Hydatina physis  (Linnaeus,  1758), 
Aplysia  dactylomela  (Rang,  1 828)  and 
many  more,  difficult  to  identify  correctly 
by  myself  because  the  tiny  size  and  the 
enormous  diversity  on  color  and  pattern. 
Chitons  were  abundant  in  the  shallow 
pools,  and  seen  by  turning  rocks  and 
stones.  They  were  generally  smaller  in 
size,  and  very  colorful.  The  most  common 
species  that  I  found  was  Chiton  canariensis  (d 'Orbigny,  1839)  but  Leptochiton  algesirensis 
(Capellini,  1859)  was  also  observed  alive. 

Besides  the  diversity  of  molluscs  that  I  was  able  to  observe  in  the  tidal  pools,  other  groups  of  marine 
critters  are  well  represented  and  were  occasionally  observed  (Holothurians,  sea  urchins,  starfish, 
crabs,  anemones,  and  of  course,  seagulls). 
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Figure  6.  Waves  crashing  on  the  rocky  shore  of  Gran  Canaria 

SUGGESTED  FURTHER  READING: 

I  strongly  recommend  reading  Moluscos  y  conchas  marinas  de  Canarias”.  Roman,  E.  et  al.  2011. 
Conchbooks  (Germany),  the  most  comprehensive  bibliography  about  the  shells  of  the  Canaries  in 
which  the  reader  will  find  many  more  shells  that  may  be  obtained  when  investigating  the  tidal  pools. 


Limited  Edition  2017  San  Diego  Shell  Club  3-D  pin  featuring  a  fully 
textured  Calliostoma  annulatwn  (Lightfoot,  1786)  is  available  for  $7  plus 
shipping  and  handling.  Get  yours  while  supplies  last!  (Add  8%  sales  tax  in 
California) 
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The  San  Diego  Shell  Club  Auction 

Leo  Kempczenski 
17431  Parker  Drive 
Tustin,  CA  92780 
LJK4Kemp@gmail.com 


The  weather  was  spectacular  with  not  a  cloud  in  the  sky  and  the  temperature  in  the  mid-70’s.  A  good 
day  to  get  some  shell  treasures. 

There  were  approximately  40  members  and  guest  from  Los  Angeles  County,  Orange  County, 
Escondido  and  San  Diego  in  attendance. 

David  Berschauer,  the  President  of  the  Club,  started  the  meeting  off  with  a  few  announcements 
including  information  regarding  the  Club’s  GoFundMe  drive,  and  our  annual  membership  drive.  This 
was  followed  by  a  potluck  lunch. 

There  was  roast  chicken,  lasagna,  sushi,  rice  pilaf,  fruit 
salads,  sandwiches  and  homemade  tangerine/cranberry 
bread,  all  mouthwatering  and  good.  Of  course  this  was 
followed  by  deserts  of  all  kinds,  and  a  delicious  mystery 
punch  which  was  meant  to  put  the  bidders  into  a  good 
frame  of  mind  for  the  auction  coming  up. 

There  were  over  164  different  shells  being  offered  for  the 
auction  as  well  as  some  books.  The  Club  also  had  a  $5.00 
shell  table  with  a  hundred  or  so  shells,  and  a  $1.00  table 
with  another  100  or  so  shells.  Trust  me,  there  were  some 
great  buys  to  be  had  at  both  tables.  Finally,  the  Club  also 
had  a  number  of  books  being  offered  on  the  silent  auction 
table.  In  other  words,  there  was  something  for  everyone. 

At  1:30  p.m.  the  auction  began.  The  first  shells  offered 
were  a  set  of  four  Scaphella  junonia  (to  95  mm)  that  went 
to  a  lucky  bidder  for  $88.  A  beautiful  290  mm  Lambis 
truncata  went  for  $10.  A  super  gem  Cylinder  gloriamaris 
was  “stolen”  for  $88.00;  it  was  truly  a  great  looking 
specimen. 

I  could  go  on  and  on  about  the  different  shells  and  the  great  prices  that  were  had.  However,  at  the  end 
of  the  auction,  everyone  went  home  with  some  great  of  shells.  Some  folks  got  some  great  books  and 


Figure  1.  Auction  list 
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Figure  2.  Bill  Schramm  and  Lisa  Lindahl  enjoying  lunch 


one  lucky  person  got  a 
beautiful  piece  of  art  work 
created  and  donated  by 
Club  member,  Lisa  Lindahl. 

It  was  another  successful 
shell  auction  by  every 
measure. 

Special  thanks  goes  out  to 
Dr.  Wes  Farmer  who  was 
kind  enough  to  let  us  use  his 
clubhouse  meeting  room  for 
our  auction.  A  special 
recognition  goes  to  David 
Berschauer  and  Dave  Waller 
for  being  the  auctioneers  of 
the  event  as  well  as  getting 
things  organized. 


The  Club  would  like  to  extend  a  special  thank  you  to  Paul  Kanner,  Lisa  Lindahl,  and  other  Club 
members  who  donated  specimens  out  of  their  own  personal  collections  for  the  auction  as  well  as  the 
following  shell  dealers  for  their  support:  Marty  Beals,  Rick  Negus,  and  Don  Pisor.  We  could  not 
have  done  anything  without  their  support  and  donations.  Hope  to  see  you  all  at  the  next  Auction. 


Figure  3.  The  live  auction  in  progress 
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WWW.FEMORALE.COM 


More  than  180  thousand  pictures,  new  shells  every  week 
from  all  over  the  world,  from  rare  to  common  species. 
Subscribe  to  our  weekly  list  by  e-mail  -  all  shells  with  photos! 
Articles,  collecting  tips,  shell  people,  links  and  much  more. 
JOINFEMORALEONFACEBOOK 
TWITTER  (©FEMORALESHELLS) 


52  Collection  Management  System  (IDO .02)  Berschauer  Collection  [  ca  jj  E~l|j£3il 

File  Update  Reports  Help  Exit 


Got  shells?  You  need  to  keep  them 
organized.  Collection  Management  System 
is  a  museum  style  database  program, 
which  enables  a  collector  to  keep, 
organize,  and  maintain  the  individual 
records  and  data  in  a  readily  accessible 
form.  The  program  is  easy  to  use  and  is 
menu  driven.  Allows  you  to  work  with  any 
systematic  collection,  print  reports  and 
labels,  www.shellcollections.com  or  FB 
for  more  information.  CD  or  downloadable 
version  available. 
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Moncompte  §  Deconnexion 

Biem/enue  Thierry  vulliet 


http://thelsica.com 

^oquillages  de  collection 


BOUTIQUE 


S£Iectionner  voire  langue: 

gftii 


Bienvenue, 
Thierry  vufliet' 


0  Article  -  0,00  € 

Rechercher 


QUI EST  THE  LSI CA  ? 


Devise:  ® 


rusty  annulus....... 

Aujourd'hui  Je  suls  retoume  dans 
mon  spot  secret  ou  vivent  les 
fameuses  annulus  rouge  •  Rusty 
annulus" ..  je  pcux  vous  dire  qu‘ 
ellcs  sont  de  plus  en  plus 
dlfflclles  a  trouver.„  Elies  vivent 
aux  pleds  des  racines  des 
paletuviers,  dans  la  boue  et  nous 
ne  pouvons  atteindre  la  zone  qu' 
a  la  marie  basse...  de  plus  c  est 

Volrtous  les  albums 


Voir  toutes  les  actus 


Be  a  member  of  AFC,  the  French  Conchological  Association 
and  receive  free  our  quarterly  magazine  XEMOPHOStA  and  its 
supplement  Xenophora  Taxonomy,  enjoy  our  various  Shell 
Shows  in  France  all  over  the  year. 

Association  Frantfaise  de  Conchyliologie 
2  square  La  Fontaine 
75016  Paris  -  France 

Visit  our  site  www.xenophora.org 

Subscription  Europe  :  50  euros 
Other  countries  :  60  euros 
Pay  by  Paypal  at  souscription@xenophora.org 


% 


Club  Conchylia 

German  Shell  Collector's  Club 

Our  journals: 

@  Conchylia 
$  Mitteilungen 
I  Acta  Conchyliorum 

Yearly  subscription  rate:  50.-  € 
Further  informations: 

www.club-conchylia.de 

Dr.  Manfred  Herrmann 
Ulmenstrasse  14 
D-37124  Rosdorf 
e-mail:  club-conchylia@gmx.de 


c.V. 
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San  Diego  Shell  Club 

WEST  COAST  SHELLS 


2017 

By :  Roger  Clark 


Got  a  calendar?  Time  is  running  out  to  get  this  year’s  collectible  shell  calendar.  Get  yours  now 
while  supplies  last!  On  sale  now  for  $15  plus  8%  sales  tax  and  shipping  ($3  in  the  USA,  $5  to 
Canada,  $8  to  Mexico,  and  $11  overseas  to  Europe,  Australia  and  beyond.  See  sample  pages  below. 


Boreotroplwn  nuilticostams 
Kodiak.  Alaska.  Intertidal. 


Boreotroplwn  smart / 
Juneau,  Alaska.  20  in 


Boreotroplwn  pcragriniis 
Point  Conception.  Calif. 
18  m. 


Boreotroplwn  pacijicus 
Attu  Island.  Alaska.  5  m 


Scabrotroplwn  maltzani 
Juneau.  Alaska.  20  m 


January  2017  -  featured  shells  of  the  month 


March  2017  -  featured  shells  of  the  month 
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^  Nguyen  ^ 
N'goc  THACH 


II "Meat  "RecivuU 

flMOLLUSCS 

FROM  I 

S' VIETNAM^ 


48  Hr  Books  Co. 
liSA‘2012  > 


NEW  BOOK 

by  Dr.  THACH 
ISBN:  978-0615-703084 

1,314  New  Records  of 
Vietnam  shells  in  166 
color  plates,  261pages. 

12  Hybrids,  12new  species. 
Size  8.5”xll”  Hard  cover. 
Price  99USD.Please  contact 
kurodash@dng.vnn.vn 
Fax:  0084  583  824  120 

No  267  Thong  Nhat,  Nhatrang,  Vietnam 


Calendar  membership  (Jan  -  Dec)  =  $25  (USA) 
Postal  surcharges:  +  $5  for  USA  first  class, 
Canada  &  Mexico  +  $5,  other  nations  +  $15 

New  members  apply  to  Doris  Underwood,  Membership  Director 
7529  Ensemble  Lane 
Melbourne,  FL  32940-2603 
USA 

dundenvoodl3@cfl.rr.com 
Quarterly  Journal  of  the  Conchologists  of  America,  Inc. 


Va 


V/A 


Order  your  San  Diego  Shell 
Club  collectible  mugs  in  our 
new  design  for  2017  -  while 
supplies  last.  $15  each,  plus 
8%  sales  tax  and  shipping  at 
actual  costs.  These  1 1  ounce 
mugs  are  great  for  coffee,  tea 
or  hot  cocoa  anytime.  We 
accept  PayPal  for  your 
convenience.  See 
www.sandiegoshellclub.com 


PHILLIP  CLOVER 

Dealer  in  Worldwide 

Specimen  b  Sea  Shells 

Since  1960  Specializing 

In  Ancilla,  Cancillaria,  Conus,  Cypraea, 
Marginella,  Mitra,  Latiaxis,  Morum,  Typhis, 
Voluta  and  Out-of-Print  Shell  Books 
PH/FAX#  707-996-6960  Free  lists 
Email:clovershells@juno.com 
P.O.  Box  339  -  Glen  Ellen,  CA  95442 


Back  cover:  Live  image  of  Triplofusus  papillosa  (Sowerby,  1825)  taken  by  Joanie  Tomlin  in  Lake  Worth  Lagoon,  West  Palm  Beach 
County,  Florida,  at  approximately  12  feet  underwater  in  2012.  Photo  used  written  permission;  all  rights  reserved.  (Cover  artistic  credit: 
Rex  Stilwill) 


SMITHSONIAN  LIBRARIE' 


3  9088  01934  5 
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Hybrid  Eastern  Pacific  abalone  -  Part  2 
Crossata  in  the  Eastern  Pacific 
Olives,  Mitres,  Marginella,  Cones  and  more 
loring  bivalves  from  Isla  Margarita,  Venezuela 
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MISSION  STATEMENT 

The  San  Diego  Shell  Club  was  founded  in  1961  as  a  non¬ 
profit  organization  for  educational  and  scientific  purposes. 
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conservation  of  Mollusca  and  associated  marine  life 
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Submit  comments  or  suggestions  regarding  our  website  to 
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FRONT  COVER: 

Dorsal  view  of  second  ever  1 2  inch  trophy  Red  Abalone 
(Haliotis  ntfescens  Swainson,  1822)  measuring  310.3  mm  in 
length,  taken  by  Ryan  Turney,  a  recreational  sport  diver  from 
Guemeville,  California,  at  an  undisclosed  location  north  of  San 
Francisco,  California.  Photo  by  Buzz  Owen,  used  with 
permission.(Cover  artistic  credit:  Rex  Stilwill) 


ADVERTISING  in  The  Festivus  is  presented  as  a  service 
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— >  Mark  your  calendars  now! 

November  Shell  Auction:  1 1/18/2017  from  1:00  p.m. 
Holiday  Party:  12/9/2017  from  1:00  p.m. 


Publication  date:  August  1  .  2017 


154 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


TABLE  OF  CONTENTS 


Peer  Reviewed  Articles 

•  Identification  Guide  and  Iconography  of  Eastern  Pacific  Hybrid  Abalone  Shells . p.  155 

(Genus  Haliotis)  Part  2  of  2 

By  Buzz  Owen  and  Aijay  Raffety 

•  Crossata  (Gastropoda:  Bursidae)  in  the  eastern  Pacific:  A  morphologic  and  . p.  179 

paleontologic  perspective 

By  Charles  L.  Powell,  II  and  David  P.  Berschauer 

•  A  new  Domiporta  species  (Gastropoda,  Mitridae)  from  tropical  Queensland . p.  199 


By  Stephen  J.  Maxwell,  Aart  M.  Dekkers,  David  P.  Berschauer  &  Bradley  C.  Congdon 
•  Amphidromus  chrisabbasi,  a  new  species  (Gastropoda:  Camaenidae)  from  Indonesia  ...  p.  206 


By  Nguyen  Ngoc  Thach 

•  A  Study  on  Olive  Shells  -  3:  Juvenile  or  Adult?  Prejudices,  Evidence,  a  New  . p.  2 10 

Growth  Model  and  Taxonomic  Consequences 

By  Giorgio  Strano 

•  A  New  Genus  and  a  New  Subspecies  of  Olive  Shell  (Olividae:  Olivinae)  from  the . p.  224 

Eastern  Pacific  Ocean 

By  Edward  J.  Petuch  and  David  P.  Berschauer 

•  Description  of  a  new  Marginella :  Marginella  martiae  from  the  East  Coast  . p.  229 

Province,  South  Africa 

By  Stephan  G.  Veldsman 

•  New  Species  of  Jaspidiconus  (Conidae:  Conilithinae)  from  the  Carolinian  and  . p.  237 

Caribbean  Molluscan  Provinces 

By  Edward  J.  Petuch,  David  P.  Berschauer,  and  Andre  Poremski 

•  Marine  boring  bivalve  mollusks  from  Isla  Margarita,  Venezuela . p.  247 

By  Marcel  Velasquez,  Paul  Valentich-Scott,  and  Juan  Carlos  Capelo 

Club  News  . p.  270 

Articles  of  General  Interest 

•  The  Second  known  12-inch  Red  Abalone  taken  by  a  California  recreational . p.  271 

diver,  and  history  of  current  and  past  world  record  Red  Abalone 

By  Buzz  Owen 

•  The  Club’s  San  Diego  County  Fair  Exhibit . p.  274 

By  David  B.  Waller 

Notes 

•  Interesting  find:  Limaria  hemphilli  (Hertlein  &  Strong,  1946) . p.  223 

By  Robyn  Waayers 

•  Taxonomic  Note:  Callipara  africana pumila  Bail  &  Aiken,  2017 . p.  227 


?S\THSO  Nl^j 
AUG  1  5  2017 


155 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Identification  Guide  and  Iconography  of  Eastern  Pacific 
Hybrid  Abalone  Shells  (Genus  Haliotis )  Part  2  of  2 

Buzz  Owen  1  and  Aijay  Raffety  2 
1  P.O.  Box  601,  Gualala,  CA  95445  buzabman@mcn.org 
2 13214  Fiji  Way  Unit  A,  Marina  del  Rey,  CA  90292  JAriavR@aol.com 

ABSTRACT  There  are  seven  species  of  Haliotis  that  inhabit  the  rocky  coastline  and  offshore 
islands  in  the  Eastern  Pacific  Ocean  and  hybridization  has  been  observed,  though  very  rarely,  among 
them.  This  manuscript  along  with  photo  images  of  known  hybrid  specimens  will  serve  as  a  guide  to 
identifying  hybrid  abalone  shells  of  this  area. 

KEY  WORDS  Haliotidae,  Haliotis ,  abalone,  Eastern  Pacific,  hybrid  abalone 

INTRODUCTION  The  following  seven  abalone  species  are  found  in  the  Eastern  Pacific  Ocean 
coastline  from  Alaska,  USA,  to  Baja  California,  Mexico: 


Haliotis 

corrugata  W.  Wood,  1828 
cracherodii  Leach,  1814 
fulgens  Philippi,  1 845 
kamtschatkana  Jonas,  1845 
rufescens  Swainson,  1 822 
sorenseni  Bartsch,  1940 
walallensis  Steams,  1899 


Common  name 

Pink  or  Corrugated  abalone 

Black  abalone  (currently  an  endangered  species  in  USA) 
Green  abalone 

Pinto  (northern  form)  or  Threaded  (southern  form)  abalone 
Red  abalone 

White  abalone  (currently  an  endangered  species  in  USA) 
Flat  abalone 


Haliotis  corrugata  is  the  only  one  of  the  above 
species  that  has  hybridized  with  all  of  the  other 
species  listed.  Part  1  of  this  two-part  series 
discussed  and  illustrated  the  Haliotis  corrugata 
hybrids.  Part  2  of  this  series  will  address  all  of 
the  remaining  two-species  hybrid  combinations 
that  have  been  observed  from  natural 
populations  and  one  two-species  combination 
that  was  created  in  an  aquaculture  facility. 

For  Haliotis  species  with  associated  subspecies 
(i corrugata ,  cracherodii ,  fulgens),  any  hybrids 
discussed  and  shown  in  the  Figures  are  of  the 
parent's  nominate  subspecies  and  for  brevity, 
labeling  will  be  provided  only  to  species 
hierarchy  except  in  the  one  hybrid  combination 
(//.  cracherodii  x  H.  fulgens)  in  which 


subspecies  are  applicable.  Also  for  brevity,  all 
specimens  pictured  are  from  California,  USA 
unless  from  Mexico  in  which  case  that  will  be 
explicitly  labeled  within  the  Figures.  All 
specimens  are  from  Owen’s  personal  collection 
unless  labeled  otherwise  within  Figures. 

Abbreviation  of  collections:  BOC:  Buzz 
Owen  Collection,  Gualala,  CA;  ARC:  Aijay 
Raffety  Collection,  Marina  del  Rey,  CA;  JLC: 
Julian  Lee  Collection,  Los  Angeles,  CA;  EOC: 
Erik  Owen  Collection,  Jenner,  CA;  BMC:  Bob 
McMillen  Collection,  Nicasio,  CA;  DPC:  Don 
Pisor  Collection,  San  Diego,  CA;  RTC:  Ryan 
Tumey  Collection,  Monte  Rio,  CA;  LTC: 
Lawrence  Thomas  Collection,  Morro  Bay,  CA; 
LACM:  Los  Angeles  County  Museum  of 
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Natural  History,  Los  Angeles,  CA.  All 
collections  located  in  USA. 

Materials  and  Methods:  Shell  specimens 
photographed  were  cleaned  with  any  of  the 
following  tools:  Xacto  tool  with  #11  blade, 
dental  scalers,  wire  brushes,  and/or  tooth 
brushes.  Shell  specimens  were  slightly 
moistened  with  mineral  oil.  They  were  then 
photographed  with  either  Canon  A650ES  or 
Nikon  Coolpix  5700  digital  cameras.  The 
images  were  processed  in  Adobe  Photoshop 
Version  6  and  placed  on  black  plates. 

Shells  Examined:  Thousands  of  shells  of  each 
conspeciflc  species. 

Haliotis  rufescens  x  H.  sorenseni :  hundreds 
Haliotis  rufescens  x  H.  kamtschatkana:  35 
Haliotis  cracherodii  cracherodii  x  H.  fulgens 
fid  gens:  7 

Haliotis  cracherodii  californiensis  x  H.  fulgens 
guadalupensis:  3 

Haliotis  sorenseni  x  H.  kamtschatkana:  6 
Haliotis  rufescens  x  H.  walallensis:  6 
Haliotis  rufescens  x  H.  fidgens:  2 
Haliotis  walallensis  x  H.  kamtschatkana:  1 
(plus  one  additional  cultured  specimen) 

Haliotis  walallensis  x  H.  sorenseni:  2 
Haliotis  sorenseni  x  H.  fulgens:  2  (cultured  only 
-  not  from  natural  populations) 

DISCUSSION  The  most  recent  comprehensive 
examination  of  Family  Haliotidae  was 
published  in  Geiger  &  Owen  (2012)  and  in  that 
publication,  each  species  was  illustrated  with  at 
least  10  specimens.  The  specimens  were 
carefully  chosen  to  show  the  variability  found 
within  a  species,  subspecies,  or  form  with 
respect  to  morphology  and  coloration. 

A  hybrid  specimen  has  a  blend  of  multiple 
parent  species  characteristics  such  that  it  does 
not  fall  within  the  normal  description  of  a 
conspeciflc  species.  When  abalone  are  50  mm 


or  less  in  size,  it  is  sometimes  difficult  to 
accurately  identify  the  species  for  conspeciflc 
specimens  but  is  even  more  so  for  hybrids.  For 
abalone  species  that  form  a  muscle  scar,  that 
development  does  not  begin  taking  place  until 
the  shell  is  approximately  100  mm.  The 
complexity,  coloration,  and  pattern  of  the 
muscle  scar  can  be  key  factors  in  identifying 
which  parent  species  comprise  a  hybrid 
specimen.  Large  mature  hybrid  shells  best 
demonstrate  the  characteristics  of  both  parent 
species. 

Sometimes  the  width  of  the  growing  margin  is  a 
characteristic  that  readily  identifies  species  but 
this  factor  is  dependent  on  phase  of  growth 
(most  prominent  in  juvenile  and  subadult  stages) 
and  environmental  conditions  (if  deposited 
during  calm  sea  conditions,  growth  margin  may 
be  very  wide  but  in  rough  waters,  it  may  be 
eroded  and  thin).  The  color  of  the  growth 
margin  can  vary  and  is  dependent  on  the  type  of 
algae  most  recently  consumed.  Dorsal  ‘diet 
bands’  refers  to  base  color  changes  of  the  shell 
that  reflect  change  in  algae  consumed. 
Sometimes  these  bands  exhibit  very  stark 
contrast  (Figure  14,  Row  1)  and  sometimes  they 
are  more  subtle  (Figure  1,  top  row  specimen). 
Diet  bands  should  not  be  confused  with  ‘color 
patterning’  which  are  induced  by  genetic 
markers  and  manifest  as  chevrons  and  irregular 
zig-zag  areas  (Figure  15,  Row  4),  white  flecking 
(Figure  16,  Row  1)  spiral  orange  banding 
(Figure  5,  center  row  first  column)  etc. 

Table  1  summarizes  the  number  of  hybrid 
abalone  shell  specimens  known  to  have  come 
from  natural  populations  in  the  Eastern  Pacific 
Ocean.  Part  1  of  this  two-part  hybrid  discussion 
addressed  only  the  hybrids  of  Haliotis 
corrugata  -  the  first  column  in  the  table.  Part  2 
will  address  all  of  the  remaining  hybrid 
combinations  known  to  exist  in  natural 
populations  (grayed  entries  in  Table  1). 
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Haliotis 


corrugata 

corrugata 

cracherodii 

1 

cracherodii 

fulgens 

23 

10 

fulgens 

kamtschatkana 

3 

0 

0 

kamtschatkana 

rufescens 

47 

0 

2 

35 

rufescens 

sorenseni 

10 

0 

* 

6 

>1000 

sorenseni 

walallensis 

25 

0 

0 

1 

6 

2  1 

walallensis 


TABLE  1:  Natural  population  hybrid  abalone  shell  specimen  numbers 

*This  hybrid  combination  has  been  cultured  but  no  specimens  exist  from  natural  populations. 


Hybrids  of  Haliotis  corrugata  are  the  most 
readily  identified  due  to  this  species  being  the 
most  sculpted  of  the  Eastern  Pacific  Ocean 
abalone  taxa.  Some  of  the  remaining  hybrid 
combinations  are  quite  readily  identifiable  as 
the  shells  of  the  parent  species  exhibit  such 
different  features  that  a  blending  of  multiple 
traits  is  evident.  Some  combinations  are  much 
more  difficult  to  discern  by  shell  alone  because 
the  parent  species  share  many  common 
characteristics.  In  most  crosses  that  shall  be 
discussed,  the  hybrid  animal  was  examined  and 
the  epipodial  structures  confirmed  the  identity 
of  both  parent  species.  However,  there  are 
some  combinations  in  which  a  live  animal  was 
not  examined  yet  the  shell  implies  that  parents 
of  two  different  species  were  involved. 

Haliotis  rufescens  x  H.  sorenseni 
Though  this  cross  is  the  most  common  of  all  the 
Eastern  Pacific  hybrids  with  over  a  thousand 
specimens  known  to  exist,  it  is  still  considered 
rare.  This  hybrid  is  only  found  in  Baja 
California,  Mexico,  and  Southern  California,  as 
Point  Conception  is  the  northernmost  range  of 
H.  sorenseni.  While  this  combination  is  readily 
evident  from  the  epipodial  characteristics  of  a 
live  animal  (Owen  et  al.  1971),  it  is  not 
necessarily  easily  distinguished  by  shell 
morphology  until  the  specimen  is  quite  large 
(>  175mm)  and  is  approaching  maturity.  The 
parent  species  share  several  common 
characteristics  which  also  persist  in  the  hybrid: 
usually  a  red  or  salmon  base-colored  dorsum 


often  with  diet  induced  color  bands,  3  to  5  open 
holes,  and  generally  a  wavy  or  lumpy  sculpture. 
However,  they  also  often  possess  some  marked 
differences:  H.  rufescens  usually  exhibits  a 
fairly  heavy  and  low  elongated  shell  with 
moderately  thick  red  growing  margin  while  H. 
sorenseni  is  generally  characterized  by  a  thinner 
and  more  oval  shell  with  a  very  thin  growing 
margin  -  this  being  the  case  it  can  make  it 
difficult  to  confirm  hybridization  by  shell  alone 
-  particularly  with  subadult  and  juvenile  hybrids 
of  the  two  taxa.  What  confounds  identification 
when  only  the  shell  is  available,  is  that  some 
hybrids  (verified  by  epipodial  characteristics) 
are  thick-shelled  while  others  are  thin,  some 
have  a  fairly  thick  growing  margin  while  others 
are  rather  thin,  some  have  a  dorsum  that  more 
resembles  H.  rufescens  while  others  appear 
more  like  H.  sorenseni.  The  most  useful 
diagnostic  characteristic  is  if  a  larger  mature 
shell  (>175  mm)  has  little  or  no  muscle  scar,  or 
a  rather  irregular  broken  up  scar  pattern  with 
less  of  the  bright  red  and  green  colored  nacre  of 
H.  rufescens.  Even  this  can  be  a  bit  deceiving 
as  H.  rufescens  that  grow  very  quickly  in  a 
food-rich  environment  can  sometimes  have 
minimal  muscle  scar  development.  The 
columella  tends  to  flare  out  in  large  specimens 
of  H.  sorenseni  and  this  attribute  is  observed  in 
some  of  the  hybrids  of  this  combination.  A 
single  specimen  of  this  hybrid  is  shown  with 
representative  parent  species  in  Figure  1. 
Figures  2  and  3  illustrate  20  additional 
examples  of  this  cross. 
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Haliotis  rufescens  x  H.  kamtschatkana 
There  are  35  specimens  of  this  hybrid 
combination  known  to  exist  and  almost  all  have 
come  from  Southern  California  and  northern 
Baja  California,  Mexico.  Until  recently  the 
northernmost  specimens  came  from  near 
Cambria  and  San  Simeon,  California,  but 
recently  a  shell  specimen  was  dead-collected  in 
Elk,  Northern  California.  This  particular  hybrid 
combination  is  somewhat  easier  to  identify 
because  the  parent  species  have  more  differing 
characteristics.  Haliotis  rufescens  exhibits  a 
fairly  heavy  and  low  elongated  shell  with  thick 
red  growing  margin,  diet  bands  on  some 
specimens,  3  to  5  holes,  and  a  muscle  scar  in 
mature  adults.  Haliotis  kamtschatkana  exhibits 
a  light  to  medium  weight  inflated  shell  with 
thinner  growing  margin  and  spiral  cords/threads, 
diet  bands  as  well  as  genetic  color  patterns  (to 
include  a  spiral  orange  band  in  5  to  10%  of 
specimens),  5  to  7  holes,  no  muscle  scar,  and 
sometimes  color  banding  between  the  row  of 
holes  and  the  columella.  The  hybrid  usually 
possesses  a  blending  of  these  traits  with  an 
intermediate  shell  weight,  shape,  red  growing 
margin,  spiral  cords,  diet  banding  and  some 
zigzag  color  patterning  particularly  in  the 
juvenile  phase.  There  are  generally  4  to  5  holes, 
a  hint  of  a  muscle  scar,  and  sometimes  color 
banding  exists  between  the  row  of  holes  and  the 
columella.  Three  of  the  specimens  exhibit  the 
orange  spiral  color  band  inherent  to  H. 
kamtschatkana.  A  single  specimen  of  this 
hybrid  combination  is  shown  with 
representative  parent  species  in  Figure  4. 
Figures  5  and  6  illustrate  20  more  examples  of 
this  cross. 

NOTE:  This  particular  hybrid  is  sometimes 
difficult  to  differentiate  from  H.  rufescens  x  H. 
sorenseni  but  there  are  some  criteria  that  assist 
identification.  Haliotis  rufescens  x  H. 
kamtschatkana  usually  has  more  open  holes  that 
are  more  tightly  spaced,  and  there  is  often 


genetic  patterning  on  the  dorsal  surface  and 
possibly  banding  between  the  row  of  holes  and 
the  columella,  especially  during  the  juvenile 
growth  phase.  Additionally,  there  is  generally  a 
more  distinct  and  wider  spiral  cording  texture 
(rather  than  thin  threading)  evident. 

Haliotis  cracherodii  x  H.  fulsens 
Thus  far,  a  live  specimen  of  this  particular 
hybrid  combination  has  not  been  observed  so  it 
is  the  shell  characteristics  alone  that  imply  two 
species  are  involved.  This  hybrid  would  only 
be  found  in  Baja  California,  Mexico,  and  as  far 
north  as  Santa  Rosa  Island,  California,  which  is 
the  northernmost  range  of  H.  fulgens.  This  is  a 
cross  where  the  hybrid  does  not  adhere  to  shell 
features  of  conspecific  species  thus  by  a  process 
of  recognition  and  elimination  of  characteristics, 
the  parent  species  are  deduced.  This  is  also  a 
combination  in  which  subspecies  of  both 
nominate  species  exist  at  Guadalupe  Island, 
Mexico.  The  subspecies  designations  are 
explicitly  identified  in  the  Figures  (7-9) 
pertaining  to  this  hybrid.  While  this  hybrid 
exhibits  a  blend  of  multiple  parent  species 
characteristics,  there  are  some  traits  that  clearly 
dominate  from  each  parent.  During  the  juvenile 
phase,  this  hybrid  appears  to  more  resemble 
Haliotis  fulgens  and  it  is  understandable  how 
specimens  might  be  viewed  merely  as  dark- 
colored  H.  fulgens.  However,  at  the  mature 
stage,  this  hybrid  exhibits  the  rounded  shape 
and  heavy  weight  of  Haliotis  cracherodii,  dark- 
to-black  color  diet  bands,  softened  spiral  ribbing, 
less  elevated  holes,  a  wider  columella,  a  thin 
growing  margin  that  is  not  finely  serrated  like  H. 
fulgens,  yet  a  very  distinctive  muscle  scar  and 
nacre  color  akin  to  H.  fulgens.  With  respect  to 
holes,  Haliotis  fulgens  of  all  subspecies 
typically  have  5  to  7,  Haliotis  cracherodii 
cracherodii  5  to  8,  Haliotis  cracherodii 
californiensis  9  to  16,  and  the  hybrids  4  to  9 
(however  several  hybrid  shells  were  damaged 
during  early  shell  growth  and  developed 
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abnormal  morphology  with  fewer  open  holes). 
Figure  7  features  H.  cracherodii  cracherodii  x 
H.  fulgens  fulgens  along  with  representative 
parent  species  while  Figure  8  provides  a  similar 
illustration  for  H.  cracherodii  californiensis  x  H. 
fulgens  guadalupensis.  Figure  9  illustrates  all 
remaining  specimens  that  strongly  exhibit  this 
hybrid’s  shell  characteristics. 

Haliotis  sorenseni  x  H.  kamtschatkana 
There  are  6  specimens  of  this  hybrid 
combination  confirmed  but  there  could  be  many 
more  that  have  gone  unrecognized  because 
these  two  species  share  many  common 
characteristics  that  are  difficult  to  delineate 
when  combined.  This  hybrid  is  found  only  in 
Baja  California,  Mexico  and  Southern 
California,  as  Point  Conception  is  the 
northernmost  range  of  H.  sorenseni.  Both  of 
these  species  have  fairly  thin  and  deep  shells 
with  an  inward-sloping  columella,  do  not  form 
muscle  scars,  and  exhibit  thin  growing  margins. 
Additionally,  both  usually  exhibit  diet  banding, 
may  possess  variable  width  threads/cords,  and 
often  have  highly  variable  lumpiness  and  shell 
sculpture.  One  marked  difference  between 
these  species  is  that  H.  sorenseni  usually  has  3 
to  5  large  fluted  holes  whereas  H. 
kamtschatkana  has  5  to  7  smaller  less-fluted 
holes  that  are  more  tightly  spaced.  Another 
difference  is  that  H.  kamtschatkana  often 
exhibits  extreme  variations  in  color  patterning 
whereas  H.  sorenseni  displays  very  little 
(limited  to  peppered  white  speckling).  Haliotis 
kamtschatkana  usually  exhibits  10  to  16  spiral 
cords  with  3  to  5  spiral  threads  between  each 
(although  there  are  occasional  completely 
smooth  specimens).  In  contrast,  H.  sorenseni 
tends  to  have  a  spiral  threaded  pattern 
throughout.  The  hybrid  has  a  very  inflated 
lightweight  shell  with  4  to  5  elevated  holes, 
very  thin  margin,  lacks  a  muscle  scar  though 
nacreous  clumps  may  exist,  and  usually  exhibits 
spiral  cords.  Note  that  five  of  the  six  shells 


illustrated  are  near  the  extreme  length  of  H. 
kamtschatkana  so  it  is  the  H.  sorenseni  parent 
that  has  influenced  the  size  of  these  specimens. 
It  may  well  be  very  difficult  to  discern  juvenile 
and  subadult  specimens  of  this  particular  hybrid 
by  shell  alone.  A  single  specimen  of  this  hybrid 
combination  is  shown  with  representative  parent 
species  in  Figure  10,  and  Figure  11  illustrates 
the  remaining  specimens  of  this  hybrid  currently 
known. 

Haliotis  rufescens  x  H.  walallensis 
There  are  6  known  specimens  of  this  hybrid  that 
were  found  ranging  from  Point  Loma  to  Point 
Arena,  California,  though  both  parent  species 
range  much  farther  south  and  north  from  Baja 
California,  Mexico,  into  Oregon.  The  parent 
species  have  sufficient  dissimilar  characteristics 
to  make  this  combination  more  easily 
discernible.  Haliotis  rufescens  possesses  a 
fairly  heavy  and  low  elongated  shell  usually 
with  a  thick  red  growing  margin,  is  often  diet 
banded,  has  3  to  5  holes,  and  a  well  developed 
muscle  scar  in  mature  specimens.  Haliotis 
walallensis  exhibits  a  thinner,  lighter  weight, 
elongated  yet  flat  shell  with  thin  growing 
margin  and  imbricate  structure  (resembling 
scales)  linking  cords/threads,  often  with  chevron 
or  zigzag  patterning,  5  to  7  open  holes,  and  no 
muscle  scar.  The  hybrid  of  these  two  species 
exhibits  a  medium  to  heavy  weight  shell  with  an 
intermediately  wide  red  growing  margin,  4  to  6 
holes  that  are  tighter  spaced  and  only  slightly 
fluted,  and  possesses  only  a  hint  of  a  muscle 
scar.  Some  imbricate  structure  is  evident  in  the 
hybrid  particularly  during  the  early  growth 
phase  of  the  shell.  Some  of  the  specimens 
exhibit  the  chevron  patterning  inherent  to  the  H. 
walallensis  parent.  A  single  specimen  of  this 
hybrid  combination  is  shown  with 
representative  parent  species  in  Figure  12  and 
Figure  13  illustrates  the  remaining  specimens  of 
this  hybrid  combination. 
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Haliotis  rufescens  x  H.  fulgens 
There  are  only  two  known  specimens  of  this 
hybrid  which  were  observed  with  live  animal 
and  both  came  from  Santa  Cruz  Island.  This 
species  has  been  readily  cultured  in  laboratories, 
so  the  rareness  of  this  combination  in  nature 
may  stem  from  the  two  species  having  different 
spawning/gonad  maturation  cycles  in  localities 
where  both  species  exist,  or  the  two  taxa 
inhabiting  significantly  different  depths  ( H '. 
rufescens  distributed  in  deeper,  colder  water 
with  H.  fulgens  existing  at  shallower  depths  -  a 
number  of  exceptions  to  the  latter  possibility 
exist,  however).  The  ranges  of  the  two  parent 
species  coincide  from  Baja  California  Norte  to 
Santa  Rosa  Island,  California.  As  with  all 
hybrids,  multiple  characteristics  of  both  species 
are  observed  and  in  this  case,  the  dorsal 
coloration  of  the  hybrid  (burgundy)  is  atypical 
of  either  of  the  conspecific  parents.  In  the 
juvenile  phase,  the  sculpturing  of  this  hybrid 
more  resembles  H.  fulgens  but  cording 
characteristics  are  clearly  subdued  upon 
maturity.  The  growing  edge  is  reddish-brown 
and  slightly  wide  like  H.  rufescens ,  being 
definitely  wider  than  the  usually  thin-margined 
H.  fulgens.  The  growing  edge  is  also  somewhat 
serrated  which  more  resembles  the  H.  fulgens 
parent.  The  shell  is  a  bit  lumpier  than  a  typical 
H.  fulgens  and  this  demonstrates  the  influence 
of  H.  rufescens.  Both  parent  species  may 
exhibit  diet  banding  and  this  is  also  the  case 
with  the  hybrid,  though  this  is  more  subtle  than 
in  many  other  crosses.  While  both  species  form 
muscle  scars,  this  hybrid’s  muscle  attachment 
pattern  more  resembles  H.  fulgens  and  the  nacre 
has  a  bluish  color  that  is  not  nearly  as  intense  in 
H.  rufescens.  Haliotis  rufescens  usually  has  3 
to  5  holes  and  H.  fulgens  typically  has  5  to  7. 
The  two  hybrid  specimens  have  5  holes.  The 
hybrid  shells  are  a  little  heavier  than  the  typical 
medium-weight  H.  fulgens  but  not  as  robust  as 
H.  rufescens.  Figure  14  illustrates  both 


specimens  of  this  hybrid  with  representative 
parent  species. 

Haliotis  walallensis  x  H.  kamtschatkana 
Only  one  specimen  of  this  hybrid  has  been 
positively  identified  from  natural  populations 
and  was  live-taken  at  Point  Conception  in  June, 
1963.  However,  three  others  have  been  cultured 
only  one  of  which  is  mature  (the  latter  specimen 
is  included  on  Figure  15).  Because  the  parent 
species  share  some  characteristics,  this  is 
another  combination  that  may  be  very  hard  to 
discern  by  shell  alone  and  would  likely  be 
mistaken  as  H.  kamtschatkana.  Both  of  these 
species  do  not  form  muscle  scars,  possess  thin 
growing  margins,  exhibit  diet  banding,  have  5 
to  7  holes,  and  can  have  significant  dorsal  color 
patterning.  The  most  significant  difference 
between  the  parent  species  is  H.  walallensis 
produces  a  very  flat  shell  while  H. 
kamtschatkana  possesses  a  very  inflated 
morphology.  Another  differential  diagnostic  is 
H.  walallensis  exhibits  an  imbricate  structure 
that  is  somewhat  scaly  in  texture  on  the  dorsum. 
Haliotis  kamtschatkana  exhibits  a  strong 
channel  or  groove  (dorsal  perspective)  between 
the  row  of  holes  and  columella.  The  specimen 
from  natural  populations  is  a  fairly  lightweight 
shell  of  intermediate  height  relative  to  its  parent 
species,  has  6  holes,  exhibits  a  groove  in  the 
peripheral  area  between  the  row  of  holes  and  the 
columella,  and  displays  imbricate  structure 
particularly  during  the  early  phase  of  growth.  It 
also  exhibits  no  muscle  scar,  and  tends  to  more 
resemble  the  H.  kamtschatkana  parent.  Figure 
15  illustrates  both  the  natural  populations  and 
adult  cultured  hybrid  with  both  parent  species. 

Haliotis  walallensis  x  H.  sorenseni 
There  have  only  been  two  specimens  of  this 
hybrid  combination  identified  from  natural 
populations  -  one  taken  at  Santa  Cruz  Island 
and  the  second  at  Point  Loma.  One  is  fully 
mature  and  the  other  is  a  fairly  young  sub-adult. 
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Both  of  the  parent  species  do  not  form  muscle 
scars,  possess  thin  growing  margins,  often 
display  diet  banding,  and  can  have  dorsal  color 
mottling  (chevrons  or  zigzag  patterns  for  H. 
walallensis  and  peppered  white  speckling  for  H. 
sorenseni).  Perhaps  the  most  significant 
differences  between  the  parent  species  is  H. 
walallensis  possesses  a  very  flat  shell  with 
usually  6  to  8  holes  and  H.  sorenseni  exhibits  a 
very  inflated  shell  with  3  to  5  large  fluted  holes. 
Another  diagnostic  difference  is  H.  walallensis 
exhibits  an  imbricate  structure  that  is  somewhat 
scaly  in  texture  on  the  dorsum.  The  hybrid 
specimen  from  Point  Loma  is  young,  very  flat, 
fairly  lightweight,  and  has  4  holes,  while  the 
Santa  Cruz  Island  specimen  is  quite  mature, 
more  arched,  of  medium  weight,  and  also  has  4 
holes.  Neither  hybrid  has  a  developed  muscle 
scar.  Both  crosses  more  resemble  the  H. 
sorenseni  parent  somewhat,  but  this 
phenomenon  occurs  with  other  hybrids  as  well. 
Figure  16  illustrates  both  specimens  of  this 
hybrid  with  its  parent  species. 

Haliotis  sorenseni  x  H.  fulsens 
Two  specimens  of  this  hybrid  combination  were 
cultured  in  a  laboratory  and  grown  to  maturity. 
None  have  been  encountered  in  natural 
populations  but  since  this  cross  does  exist,  it 
will  be  described  and  illustrated.  Haliotis 
sorenseni  produces  a  very  inflated  and  light¬ 
weight  shell,  the  dorsum  usually  being  salmon 
colored  and  often  having  diet  banding  as  well  as 
a  white  fleck  pattern.  There  are  usually  3  to  5 
large  fluted  holes.  Typically,  no  muscle  scar  is 
present,  but  there  may  often  be  nacreous  clumps 
in  more  mature  specimens.  Additionally,  the 
columella  often  tends  to  flare  out  in  larger 
individuals.  Haliotis  falgens  produces  a  flatter 
yet  medium-weight  shell,  the  dorsum  is  usually 
brown  colored  but  can  have  diet  banding  as  well 
as  a  white  stippled  pattern  in  a  spiral  band 
between  the  row  of  holes  not  extending  to  the 
apex.  There  are  usually  5  to  7  somewhat  raised 


medium  sized  holes,  and  typically  a  muscle  scar 
in  mature  specimens  that  becomes  more 
vibrantly  blue/green  with  age.  Both  parents 
exhibit  thin  growing  margins.  The  two  hybrid 
shells  are  of  intermediate  height  and  weight, 
exhibit  a  predominantly  light  green  dorsum  (due 
to  a  diet  high  in  the  brown  alga  Macrocystis 
pyrifera  with  diet  banding  caused  by  inclusion 
of  various  amounts  of  red  algae),  but  no  white 
fleck  patterning.  The  larger  of  the  two  shells  has 
5  holes;  the  smaller  4  holes,  and  both  exhibit  a 
confused  and  complex  muscle  scar  pattern  more 
similar  to  H.  fulgens.  Both  hybrid  specimens 
exhibit  flared  columellae.  Figure  17  illustrates 
the  two  specimens  of  this  hybrid  with  the 
representative  parent  species.  A  probable  reason 
this  cross  has  not  been  found  in  natural 
populations  is  due  to  the  extreme  differences  in 
depth  the  two  parent  species  normally  occur. 

CONCLUSION 

Hybrid  abalone  specimens  are  known  to  occur 
very  rarely  in  natural  populations.  They  can  be 
created  in  a  laboratory  setting  and  involve  more 
than  just  two  parent  species  (Owen  &  Meyer, 
2015).  The  epipodial  characteristics  of  the  live 
animal  provides  the  strongest  indications  that 
hybridization  has  occurred  provided  the 
specimen  has  matured  to  the  point  that 
characteristics  of  both  parent  species  have 
become  evident  (usually  about  50-75  mm). 
This  paper  has  provided  diagnostic  information 
for  abalone  shells  that  do  not  adhere  to 
conspecific  characteristics.  Part  1  of  this  2-part 
series  illustrated  examples  of  the  Eastern  Pacific 
Ocean  abalone  species  that  have  hybridized 
with  Haliotis  corrugata.  Part  2  of  this  series 
has  addressed  the  remaining  two-species  hybrid 
combinations.  It  should  be  noted  that  shell 
specimens  exist  that  indicate  parentage  of  more 
than  two  species.  Furthermore,  four-species 
hybrids  have  been  cultured.  Hybrids  of  more 
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than  two-species  combinations  are  a  subject  for 
a  future  manuscript. 
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FIGURE  1.  Top  row:  Haliotis  ruTescens.  North  ofSan  Francisco.  A-263  mm  (EOC).  B-310mm(RTC).  Center  Row:  H.  rufesceosx  H. 
sorenseni.  Baja  California,  Mexico.  238  mm.  Bottom  row:  H.  sorenseni.  San  Clemente  Island.  218  mm  (collected  prior  to  1959). 
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Santa  Cruz  Island.  (207  mm) 


Anacapa  Island.  (206  mm) 


Santa  Cruz  Island.  (231mm) 


Santa  Cruz  Island.  (226  mm) 


San  Miguel  Island.  (199  mm) 


Coal  Oil  Point.  (212  mm) 


FIGURE  2.  Haliotis  rufescens  x  H.  sorenseni.  All  specimens  collected  prior  to  1966 
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Santa  Rosa  Island.  (204  mm) 


Santa  Cruz  Island.  (213  mm) 


3  km  N.  of  Point  Conception.  (188  mm) 


Santa  Cruz  Island.  (190  mm) 


Anacapa  Island.  (216  mm) 


Gull  Rock,  Santa  Cruz  Island.  (207  mm) 
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Point  Conception.  (146  mm) 

iiijf 


5  km  N.  of  Point  Conception.  (188  mm)  <dpq 


Point  Conception.  (184  mm) 


Santa  Rosa  Island.  (204  mm) 


i*  ’ 

Point  Buchon.  (179  mm)  <ltc) 


Baja  California,  Mexico.  (138  mm) 


c  v  -S' \ 
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Pecho  Rock  (near  Point  Buchon).  (157  mm) 


Point  Conception.  (198  mm) 
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Point  Conception.  (119  mm) 


Point  Conception.  (193  mm) 


Elk.  (120  mm)  (arc) 
(dead  collected  2014) 


Point  Loma.  (164  mm) 


Santa  Rosa  lslnnd.  (160  mm) 


San  Simeon.  (124  mm) 


Point  Arguello.  (169  mm)  (bmcj 


Point  Estero.  (164  mm)  (BMC) 


Point  Conception.  (176  mm) 


Point  Conception.  (182  mm)  (b.mc> 


FIGURE  6.  Haliotis  rufescens  x  H.  kamtschatkana.  All  specimens 
collected  prior  to  1966  with  exception  of  dead  collected  shell  (2014). 


168 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


’-V'- 


FIGURE  7.  To[)  row  :  Haliotis  cnicherodii.  155-162  mm.  Center  Row:  H.  crachcrodiix  H.  fulgens.  178  nun.  Bottom  row:  H. 
fulgens.  208  mm.  All  from  Baja  California,  Mexico.  AH  specimens  collected  prior  to  1980. 
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FIGURES.  Top  row:  Haliotis  cracherodii  californiensis.  110-112  mm.  Center  Row:  H.  cracherodii  californiensis  x  H.  fulgens  guadalupensis.  163 
mm.  Bottom  row:  FI.  fulgens  guadalupensis.  170  mm.  All  specimens  collected  west  side  Guadalupe  Island,  Baja  California,  Mexico.  1965-2012. 
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Baja  California,  Mexico.  (155  mm  -  jlc) 


Baja  California,  Mexico.  (154  mm  -  ore) 


Baja  California,  Mexico.  (189  mm) 


Baja  California,  Mexico.  (148  mm) 


Baja  California,  Mexico.  (134  mm) 

.I'/- /  *  ■ 


Baja  California,  Mexico.  (191  mm) 


Guadalupe  Island,  Baja  California,  Mexico.  (129  mm) 


Guadalupe  Island,  Baja  California,  Mexico.  (152  mm) 


FIGURE  9.  Top  three  rows:  Haliotis  cracherodii  cracherodii  x  H.  fulgens  fulgens. 

Bottom  row:  H.  cracherodii  californiensis  x  H.  fulgens  guadalupensis.  All  specimens  collected  before  2015. 
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FIGURE  10.  Top  row :  Ilaliotis  sorenseni.  Anacapa  Island.  184  mm.  Center  Row:  H.  sorensenixH.  kamtschatkana.  Santa 
Cruz  Island.  173  mm.  Bottom  row:  H.  kamtschatkana.  San  Nicolas  Island.  126  mm.  All  specimens  collected  prior  to  1980. 
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Row  1  -  Point  Conception.  (1 65  mm) 


/■ft! 


Row  2  -  Point  Conception.  (183  mm) 


Row  3  -  Santa  Cruz  Island, 
(176  mm  -  lacm  1438) 


Rowr  4  -  Point  Conception.  (175  mm) 


Hii 


Row  5  -  Baja  California,  Mexico.  (117  mm) 


FIGURE  11.  Haliotis  sorensenix  H.  kamtschatkana.  All 
specimens  collected  before  1966  except  row  5  collected  2014, 
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FIGURE  12.  Top  ro w:  Haliotis  rufescens.  Son  Miguel  Island.  208  mm.  Center  Row:  H.  rufescensx  H.  walallensis. 
La  Jolla.  150  mm.  Bottom  row:  H.  walallensis.  Gualala.  82  mm.  AU  specimens  collected  prior  to  1980. 
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Row  1  -  Point  Conception.  (86  mm) 


Row  2  -  Point  Conception. 
(116  mm  -  LA  CM  1433) 


Row  3  -  Point  Loma.  (163  mm) 
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Row  4  -  San  Miguel  Island.  (157  mm) 
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Row  5  -  Gualala.  (114  mm) 
(dead  collected  2012) 


FIGURE  13.  Haliotis  rufescens  x  H.  walallensis  All  specimens  collected 
prior  to  1965  with  exception  of  Row  5  dead  collected  shell  (2012). 
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Row  1 


Row  2 


Row  3  (LACM  1439) 


Row  4 


FIGURE  15.  Row  1:  Haliotis  kamtschatkana.  San  Miguel  Island.  129  mm.  Row  2:  H.  walallensis  x  H. 
kamtschatkana.  Hatchery  cultured.  112  mm.  Row  3:  H.  walallensis  x  H.  kamtschatkana.  Point  Conception. 
116  mm.  Row  4:  H.  walallensis.  Point  Estero.  106  mm.  All  specimens  collected  prior  to  1980. 


177 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


>V  v  ■  ^  *>/" 

v’ 


>'1  y  vW 

;Mj0/ 


Row  1 


Row  2 


Row  3 


yr' 

::  -  fr^ 

’  '  '"  B  V  ■'  7- "''  ’  J 

Row  4  Ji/L. 


FIGURE  16.  Row  1 i  Haliotis  sorenseni.  Santa  Barbara  Island.  165  mm.  Row  2 :  H.  walallensis  x  H.  sorenseni. 
Santa  Cruz  Island.  157  mm.  Row  3:  H.  walallensis  x  H.  sorenseni.  Point  Loma.  126  mm.  Row'  4:  H.  walallensis. 
Baja  California,  Mexico.  A  - 136  mm.  B  - 145  mm.  All  specimens  collected  prior  to  1985. 
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Crossata  (Gastropoda:  Bursidae)  in  the  eastern  Pacific: 

A  morphologic  and  paleontologic  perspective 

Charles  L.  Powell,  II  1  and  David  P.  Berschauer 2 
1  U.S.  Geological  Survey,  345  Middlefield  Road,  Menlo  Park,  California  94025 

powell2@sbcglobal.net 

2  25461  Barents  Street,  Laguna  Hills,  California  92653 
shellcollection@hotmail.com 

ABSTRACT  An  examination  of  numerous  specimens  of  the  bursid  genus  Crossata,  found  in 
museum  and  private  collections,  lead  us  to  conclude  that  C.  californica  (Hinds,  1843)  and  C. 
ventricosa  (Broderip,  1833)  are  separate  species,  geographically  isolated  from  one  another  and  are 
morphologically  distinct.  This  differs  from  the  current  widely  held  view  that  they  represent  a  single, 
wide  ranging  and  extremely  variable  species  occurring  from  southern  California  to  Chile.  Crossata 
californica  ranges  from  southern  California  to  Baja  California,  with  an  isolated  relic  population  in 
the  Gulfo  de  California.  Crossata  ventricosa  which  appears  to  be  a  species  complex,  ranges  from 
southern  Ecuador  through  Peru,  and  rarely  into  northern  Chile,  although  with  further  study  the  latter 
may  be  found  to  represent  a  new  species.  A  new  species  Crossata  barbarajeanae  n.  sp.  is  described 
from  specimens  previously  assigned  to  C.  ventricosa  from  the  vicinity  of  Bahia  de  la  Independencia, 
Peru. 

KEYWORDS  Bursidae,  Crossata,  Crossata  californica,  Crossata  ventricosa,  morphology, 
biogeography,  paleontology 

INTRODUCTION 

It  was  suggested  over  20  years  ago  (Cossignani, 

1993)  that  Crossata  californica  (Hinds,  1843), 
the  California  Frog  Shell,  be  synonymized 
with  C.  ventricosa  (Broderip,  1833)  a  Peruvian 
Province  species,  but  only  formalized  by  Beu 
(2010)  seven  years  ago.  In  some  circles,  there  is 
considerable  debate  over  changing  the  name  of 
the  northern  hemisphere  material 
to  C.  ventricosa  and,  we  believe,  this  change 
warrants  further  investigation.  The  ICZN 
principle  of  priority  set  forth  in  Article  23  states 
that  “the  valid  name  of  a  taxon  is  the  oldest 
available  name  applied  to  it,  unless  that  name 
has  been  invalidated  or  another  name  is  given 
precedence  by  any  provision  of  the  Code” 

(ICZN  Article  23.1)  Thus,  Broderip’s  name  has 
priority  if  the  populations  of  of  C.  californica 


and  C.  ventricosa  constitute  the  same  species. 
This  begs  the  question  of  whether  they  are  the 
same  species  and  whether  Beu’s  synononomy 
should  be  accepted. 

The  first  publication  to  suggest  synonymizing 
Crossata  californica  with  C.  ventricosa  was  the 
popular  book  “Bursidae  of  the  World”  by 
Tiziano  Cossignani  (1994).  Cossignani  gave  the 
geographic  range  of  C.  ventricosa  as  Ecuador  to 
Chile,  and  the  geographic  range  of  C. 
californica  as  California.  Cossignani  (1994,  p. 
95)  stated  that:  “The  naming  of  this  species  is 
essentially  based  on  geographic  reasons.  ...  It  is 
not  to  be  excluded  that  C.  californica  might 
become  a  subspecies  or  even  a  form  of  C. 
ventricosa,  an  earlier  taxon.”  There  was  no 
serious  discussion  nor  analysis  to  support 
Cossignani’s  (1994)  opinion  that  the  similarities 
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between  these  two  species  were  enough  to 
synonymize  them.  Shortly  thereafter, 
Cossignani’s  opinion  on  the  validity  of  C. 
californica  was  supported  by  Von  Manfred 
Parth  (1996),  without  analysis.  Similarly,  Parth 
(1996)  was  cited  in  Beu  (2001)  as  the  basis  for 
referring  C.  californica  (Hinds,  1843)  and  C. 
ventricosa  as  one  intergrading  species  whose 
geographic  range  is  “from  southern  California 
to  Peru  and  perhaps  northern  Chile”  (Beu,  2001). 

Subsequently,  Beu  (2010)  suggested  that  Bursa 
calcipicta  Dali,  1908  is  an  offshore  deep  water 
juvenile  form  of  C.  ventricosa  that  “link  the  two 
populations  of  larger  adults.”  Beu  (2010,  p.  71) 
also  stated  that  “this  ...  appears  to  be  a  single 
clinally  varying  species  with  adults  in  relatively 
cool  northern  and  southern  waters,  linked 
through  the  tropical  eastern  Pacific  by 
planktonic  larvae  and  a  few  small  specimens 
that  manage  to  survive  in  offshore  waters, 
although  apparently  not  reaching  breeding  size.” 

m 

Unfortunately  none  of  these  publications 
discuss,  compare,  or  analyze  the  morphology, 
ecology,  biogeography,  or  fossil  history  of  these 
three  species.  We  dispute  Beu’s  (2010) 
conclusion  that  Crossata  ventricosa  (Broderip, 
1833)  is  a  single  variable  species  ranging  from 
Monterey,  California,  USA,  to  northern  Chile. 

Abbreviations  used  and  collections  examined: 

ABC  -  Andre  Bonard  collection 
CAS  =  California  Academy  of  Sciences 
DBC  =  David  P.  Berschauer  collection 
FEM  =  Femorale,  courtesy  of  Marcus  Coltro 
LACM  =  Natural  History  Museum  of  Los 
Angeles  County 
PKC  =  Paul  Kanner  collection 
SBMNH  =  Santa  Barbara  Museum  of  Natural 
History 


METHODS 

Specimens  of  Crossata  californica ,  C.  sonorana , 
C.  ventricosa ,  and  Bursa  calcipicta  with  reliable 
locality  data  from  museum  and  private 
collections  in  California  were  examined,  and 
many  specimens  measured  and  photographed. 
Locality  data  was  used  to  determine  in  which 
molluscan  biogeographic  provinces  the  various 
species  reside.  Finally,  a  literature  search  was 
conducted  of  fossil  occurrences  of  the  Crossata 
and  the  Bursa  species  discussed.  Species  are 
listed  below  in  the  order  they  were  described 
(oldest  to  youngest),  by  genus. 

SYSTEMATICS 

Phylym  Mollusca  Linnaeus,  1758 
Class  Gastropoda  Cuvier,  1795 
Order  Littorinimorpha  Golikov  and 
Starobogatov,  1975 
Superfamily  Tonnoidea  Suter,  1913 
Family  Bursidae  Thiele,  1925 
Genus  Crossata  Josseaume,  1881 

Crossata  ventricosa  (Broderip,  1833) 
Figures  1,  6C-D,  8B,  10A-H  and  J-K,  1 1 A-D 

Geographic  range:  Peruvian  Province.  Warm 
temperate  zone.  According  to  the  literature,  the 
species  is  found  south  of  the  Gulf  of  Guayaquil, 
Ecuador  in  the  north  through  Peru,  and  rarely 
into  northern  Chile,  although  the  Chilean 
occurrences  may  represent  a  new  undescribed 
species.  Specimens  are  known  to  have  been 
collected  from  15  to  170  m  water  depth.  We 
were  unable  to  find  any  records  of  this  species 
being  collected  in  either  Ecuador  or  Chile.. 

Fossil  occurrences: 

Miocene:  Specimens  reported  from  the  Tumbez 
sandstone,  Que.  Tucillal  at  Zorritos,  Peru 
(Olsson,  1932)  are  heavier  and  more  strongly 
sculptured  than  modem  C.  ventricosa  (Olsson, 
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1932,  pi.  21,  fig.  1)  and  resemble  C.  calif ornica 
but  have  fewer  nodes  on  the  body  whorl.  We 
assume  Olsson’s  (1932)  publication  may  be  part 
of  the  reason  Beu  (2010)  concluded  that  C. 
ventricosa  and  C.  californica  are  synonyms. 
However,  these  fossil  specimens  differ  from 
living  C.  ventricosa  and  should  be  described  as 
a  new  species.  Given  this,  we  find  no  Miocene 
occurrences  of  this  species. 

Pliocene:  Canoa  Formation,  Ecuador  (Pilsbry 
and  Olsson,  1941),  Esmeraldas  Formation, 
Ecuador  (Jung,  1989),  Onzole  Formation, 
Ecuador  (Landau  and  Marques  da  Silva,  2010), 
Shark  Hole  Formation,  Panama  (Collins  and 
Coates,  1999;  Beu,  2010)  this  occurrence  seems 
outside  of  the  temperature  zone  where  this 
species  has  occurred  and  needs  verification,  and 
Taie  Fonnation,  Peru  (DeVries,  1988). 
Pleistocene:  San  Juan  Terrace,  Peru  (Ortlieb 
and  others,  1990),  Caleta  Patillos,  Chile 
(Rivadeneira  and  Carmona,  2008). 

Size:  Adults  range  from  55  to  75  mm  in  length. 

Description:  A  moderate  sized  thin  shell, 
globose  in  cross  section,  typically  with  a  fairly 
smooth  body  whorl,  bearing  10  to  12  small 
nodes  on  the  shoulder  of  the  body  whorl,  a  thin 
to  moderate  lip  forming  a  weak  varix  twice  per 
whorl  with  denticles  absent  to  weak  on  the  inner 
portion  of  the  outer  lip,  and  with  lirae  generally 
absent  to  weak  on  the  lower  portion  of  the 
columella.  The  siphonal  canal  bends  to  the  right 
of  the  longitudinal  axis.  Spire  height  appears  to 
be  about  the  same  proportion  of  the  entire  shell 
length  regardless  of  size.  The  shell  is  tan  to 
medium  brown  with  a  white  aperture  and  some 
specimens  bear  four  to  ten  dark  brown  stripes  or 
bands.  Specimens  from  deep  water  (100  to  170 
m)  off  some  of  the  Peruvian  northern  offshore 
islands  have  shoulder  nodes  that  are  somewhat 
enlarged  and  form  small  to  medium  sharp  nodes 
somewhat  resembling  C.  californica. 


Discussion:  Specimens  from  deep  water  found 
near  the  northern  offshore  islands  (Isla  Lobos  de 
Afiiera,  Isla  Lobos  de  Tierra,  and  Isla  Macabi) 
developed  shoulder  nodes  that  are  generally 
larger  than  C.  ventricosa.  They  are 
morphologically  distinct  from  the  mainland 
form  and  may  represent  a  closely  related  yet 
unnamed  Crossata  species  ( see  Figure  10 
images  C,  D,  and  J).  There  are  also  a  few 
specimens  reported  from  Chile  that  have  a 
parietal  shield  making  them  also  distinct  from 
both  Peruvian  forms.  It  seems  likely  that  C. 
ventricosa,  as  currently  used,  represents  a 
complex  of  species  and  more  study  is  needed. 


Figure  1.  Crossata  ventricosa  (Broderip,  1833)  63.1  mm  (PKC) 
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Crossata  californica  (Hinds,  1 844) 

Figures  2,  6A-B,  8 A,  12A-H,  13A-K 

Geographic  range:  Californian  Province. 
Warm  temperate  zone.  Generally  found  from 
Point  Conception,  California,  USA  south 
through  Baja  California,  Mexico.  Occasional 
specimens  are  found  as  far  north  as  the 
Monterey  Penninsula,  California,  USA.  There  is 
also  a  single  report  from  the  Kermadec  Island, 
New  Zealand  (Suter,  1905),  however  this  record 
is  in  error.  Specimens  have  been  collected  from 
15  to  30  meters. 

There  is  also  a  well  known  geographically 
isolated  population  from  the  Gulfo  de  California 
taken  by  shrimp  trawlers  out  of  Guaymas, 
Mexico,  which  was  named  C.  sonorana  (Berry, 
1960).  Some  authors  consider  C.  sonorana  to  be 
a  subspecies  of  C.  californica  (Cossignini, 
1994),  or  a  synonym  (Parth,  1996;  Beu,  2001). 
We  find  this  species  to  be  morphologically 
indistinguishable  from  C.  californica  and 
consider  it  synonymous. 

Fossil  occurrences: 

Pliocene:  “Fernando”  Formation  -  Brea 

Canyon,  Orange  County,  CA  (Carson,  1925); 
Los  Angeles,  Los  Angeles  County,  CA  (Davis, 
1998);  Niguel  Formation  -  Mission  Viejo, 
Orange  County,  CA  (Stadum,  1984);  San  Diego 
Formation  (Hertlein  and  Grant,  1960;  Albi, 
2002;  Powell  and  others,  2009;  Vendrasco  and 
others,  2012);  “Santa  Barbara”  Formation  - 
Rincon  Point,  Santa  Barbara/ Ventura  counties, 
CA  (Powell  and  others,  2009).  Provisionally  (cf) 
identified  specimens  -  location,  “Pico” 
Formation  (Powell  and  others,  2009). 
Pleistocene:  Lomita  Marl  -  San  Pedro,  Los 
Angeles  County,  CA  (Wooding  and  others, 
1946);  Palos  Verdes  Sand  -  San  Pedro,  Los 
Angeles  County,  CA  (Mount,  1970);  “San 
Pedro”  Formation  -  Coyote  Hills,  Los 
Angeles/Orange  counties,  CA  (Powell  and 


Stevens,  2000);  Unnamed  formations/terraces  - 
Potrero  Canyon,  Los  Angeles  County,  CA 
(Woodring  in  Hoots,  1931;  Valentine,  1956; 
Albi,  2002);  Isla  Coronado,  Baja  California, 
Mexico  (Durham,  1950);  Bahia  Tortuga,  Baja 
California,  Mexico  (Chase,  1956),  Rosarito 
Beach,  Baja  California,  Mexico  (Valentine, 
1957),  Punta  Baja,  Baja  California,  Mexico 
(Emerson  and  Addicott,  1958);  Punta  Cabras, 
Baja  California,  Mexico  (Addicott  and  Emerson, 
1959);  San  Nicolas  Island,  Southern  California 
Bight  (Vedder  and  Norris,  1963),  Isla 
Coronados,  Baja  California,  Mexico  (Emerson 
and  Hertlein,  1964),  Bahia  Santa  Rosalia 
quadrangle,  Baja  California,  Mexico  (Fife, 
1968),  San  Clemente  Island,  southern  California 
Bight  (Susuki  and  Stadum,  1978),  Isla  de 
Guadalupe,  Mexico  (Lindberg  and  others,  1 980), 
Newport  Bay,  Orange  County,  CA  (Powell  and 
others,  2004). 


Figure  2.  Crossata  californica  (Hinds,  1844)  97.7  mm  (DBC) 
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Size:  Adults  range  from  60  to  160  mm  in  length. 

Description:  A  relatively  large  solid  shell, 
fairly  globose  in  cross  section,  with  spiral 
sculpture  of  irregular  cords,  bearing  6  to  7  large 
knobs  or  nodes  (which  can  vary  from  blunt  to 
sharp)  on  the  shoulder  of  the  body  whorl,  a 
heavy  thickened  apertural  lip  or  varix  twice  per 
whorl  with  heavy  denticles,  and  an  inner  lip  that 
is  expanded  into  a  well  defined  glossy  parietal 
shield  with  10  to  16  well  defined  lirae  crossing 
the  inner  lip  from  the  columella.  Spire  height 
varies;  a  higher  spire  was  noted  as  one  of  the 
distinguishing  characteristics  of  C.  sonorana. 
Occasionally  adult  specimens  are  covered  with 
a  white  chalky  substance  termed  intriticalx.  The 
shell  is  cream  to  light  tan  in  color  with  a  white 
aperture,  and  a  substantial  number  of  specimens 
throughout  its  range  bear  four  thin  brown  stripes 
or  bands  (another  of  the  characteristics  of  C. 
sonorana ). 

Crossata  sonorana  (Berry,  1 960) 
[synomized  herein  with  C.  califomica  (Hinds,  1 844)] 

Figures  3,  13L-0 

Geographic  range:  Known  only  from  a  relict 
population  in  the  Cortezian  Subprovince  of  the 
Panamic  Province  mostly  from  shrimp  trawls, 
out  of  Guaymas,  Mexico,  presumably  at  sub¬ 
littoral  water  depths.  Shrimp  boats  out  of 
Guaymas  usually  trawl  at  15  to  40  meters  water 
depth  (Melzer  and  others,  2012).  Reported  once 
from  the  Galapagos  Islands  by  Wellington 
(unpublished,  1975),  however  according  to 
Finet  and  others  (2014)  this  record  is  doubtful. 

Fossil  occurrences:  Crossata  sonorana  has  not 
been  reported  as  a  fossil. 


sculpture  of  irregular  cords,  bearing  6-7 
medium  to  large  sharp  knobs  or  nodes  on  the 
shoulder  of  the  body  whorl,  a  heavy  thickened 
apertural  lip  or  varix  twice  per  whorl  with  heavy 
denticles,  and  the  inner  lip  is  expanded  into  a 
well  defined  glossy  parietal  shield  with  10  to  16 
lirae  crossing  the  inner  lip  from  the  columella. 
Spire  height  is  consistently  high  compared  to  C. 
califomica  from  the  Californian  Province.  The 
shell  is  cream  to  light  tan  in  color  with  a  white 
aperture,  bearing  four  thin  brown  stripes  or 
bands  on  the  body  whorl,  intriticalx  lacking. 


Figure  3.  Crossata  sonorana  (Berry,  1960)  103.1  mm  (LACM) 


Size:  Adults  range  from  60  to  160  mm  in  length.  BiS£HSa2B:  This  species,  with  its  higher  spire, 

sharp  shoulder  knobs,  and  four  thin  brown 

Description:  A  relatively  large  solid  shell,  stripes  or  bands,  is  indistinguishable  from  some 
fairly  globose  in  cross  section,  with  spiral  forms  of  C.  califomica  along  the  outer  coast  of 
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California  and  Baja  California.  Some  authors 
consider  C.  sonorana  to  be  a  distinct  species 
(Keen,  1971;  Brusca,  1980).  However,  we 
conclude  that  it  represents  a  relic  population  of 
C.  californica  left  behind  in  the  Gulfo  de 
California  likely  following  the  last  ice  age 
between  20  and  15  thousand  years  ago  when 
water  temperatures  were  probably  between  8° 
and  10°  F  cooler  than  today  (Powell,  1994) 
along  the  West  Coast.  At  that  time  the 
geographic  range  of  C.  californica  likely 
extended  southward  to  included  the  Gulf  of 
California.  With  warming  temperatures  and 
rising  sea  level,  this  population  of  C.  californica 
became  isolated  and  a  restricted  gene  stock 
evolved  into  the  population  Berry  ( 1 960)  named 
C.  sonorana.  While  C.  sonorana  is 
geographically  isolated  from  C.  californica  and 
may  be  in  the  process  of  speciating,  we 
conclude  that  some  forms  of  C.  californica  are 
indistinguishable  from  C.  sonorana  and  it  has 
not  become  morphologically  distinct  enough  to 
be  considered  a  separate  species. 

Crossata  barbarajeanae  Powell  and 
Berschauer,  n.  sp. 

Figures  4,  101,  11E-H 

Type  Material:  The  holotype  is  designated  as 
LACM  holotype  3472,  from  lot  number  LACM 
35-25.1;  it  is  48.0  mm  in  length.  Figure  10  I 
depicts  apertural,  abapertural,  and  apex  views  of 
the  holotype.  Five  paratypes  also  from  lot 
number  LACM  35-25.1,  ranging  in  size  from 
29.7  to  66.7  mm,  are  designated  as  LACM 
paratype  3473. 

Type  Locality:  The  type  lot  is  from  Bahia  de  la 
Independencia,  central  Peru,  Peruvian  Province. 

Fossil  occurrences:  Crossata  barbarajeanae  n. 
sp.  has  not  been  recognized  as  a  fossil. 

Size:  Adults  range  from  45  to  70  mm  in  length. 


Diagnosis:  Crossata  barbarajeanae  n.  sp.  can 
be  distinguished  from  other  species  in  the  genus 
by  its  nodose  sculpture,  a  siphonal  canal  that 
bends  slightly  to  the  left  of  the  longitudinal  axis 
(as  opposed  to  the  right  in  C.  ventricosa),  weak 
lirae  on  the  lower  portion  of  the  columella,  three 
nodes  on  the  upper  left  of  the  aperture,  a 
rounded  anterior  siphonal  gap  (which  is  pointed 
in  C.  ventricosa),  and  a  rounded  body  whorl. 
Crossata  barbarajeanae  is  similar  to  C. 
ventricosa  in  that  the  species  does  not  have  a 
parietal  shield  that  is  always  found  in  adult 
specimens  of  C.  californica. 


Figure  4.  Crossata  barbarajeanae  Powell  and  Berschauer,  n.  sp. 
Holotype,  48.0  mm  (LACM  3472) 


Description:  A  moderate  sized  thin  shell, 
globose  in  cross  section,  a  rounded  body  whorl 
ornamented  with  fine  cords  and  beads  which 
create  a  rather  delicate  pattern,  bearing  10  to  12 
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small  nodes  on  the  shoulder  of  the  body  whorl, 
three  nodes  on  the  upper  left  of  the  aperture,  a 
rounded  anterior  siphonal  gap,  a  moderate  lip 
forming  a  definite  varix  twice  per  whorl  with 
denticles  absent  to  weak  on  the  inner  portion  of 
the  outer  lip,  weak  lirae  on  the  columella  from 
near  the  posterior  siphonal  notch  nearly  to  the 
anterior  siphonal  notch,  and  three  nodes  on  the 
upper  left  of  the  aperture.  The  siphonal  canal 
bends  slightly  to  the  left  of  the  longitudinal  axis. 
The  spire  height  appears  to  be  fairly  consistent. 
The  shell  is  light  tan  to  light  brown  with  a  white 
aperture  and  has  three  to  six  thin  medium  to 
dark  brown  stripes  or  bands. 

Discussion:  The  type  lot  from  which  the 
holotype  was  selected  was  collected  at  9  to  16 
meters  at  Bahia  de  la  Independence,  lea 
Division,  Provincia  de  Pisco,  Peru,  by  the  R/V 
Velero  III  in  January  1935.  Other  known 
specimens  were  collected  along  the  central  coast 
of  Peru  in  relatively  shallow  water  by  local 
fishermen  (M.  Coltro  (Femorale),  personal 
communication).  It  is  anticipated  that  more 
specimens  will  become  available  with  moderate 
collecting  efforts.  In  addition  to  the  above  type 
specimens,  photographs  of  four  specimens 
supplied  by  Marcus  Coltro  (Femorale)  are 
illustrated  in  Figure  1 1  E-H.  Unfortunately, 
these  specimens  have  been  distributed  to 
various  collections  and  their  whereabouts  are 
unknown. 

Etymology:  This  species  is  named  after  the 
senior  author’s  wife  Barbara  Jean  Powell. 


Genus  Bursa  Roding,  1798 

Bursa  calcipicta  Dali,  1908  of  Keen,  1971* 
Figure  5,  7A-D,  8C 

*  The  opinion  for  a  B.  rugosa  (Sowerby,  1835) 
synonymy  is  not  discussed  here. 


Geographic  range:  Bahia  de  Panama,  Panama 
to  Ecuador;  Galapagos  Islands. 

Fossil  occurrences:  Bursa  calcipicta  has  not 
been  reported  as  a  fossil. 


Size:  Adults  range  from  30  to  55  mm  in  length. 


Figure  5.  Bursa  calcipicta  Dali,  1908  33.9  mm  (DBC) 


Description:  A  relatively  solid  dorso-ventrally 
flattened  light  brown  to  gold  shell,  with  a  spiral 
sculpture  consisting  of  four  heavy  regular 
beaded  cords  of  alternating  light  and  dark 
brown  beads,  the  uppermost  two  beaded  cords 
bearing  two  rows  of  beads  and  seven  medium 
sized  knobs  per  whorl,  separated  by  one  to  two 
rows  of  fine  light  brown  beads,  a  thickened 
apertural  lip  or  varix  twice  per  whorl  with  heavy 
denticles,  a  tubular  posterior  notch,  aperture 
white  with  occasional  light  pink  hues  and  the 
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inner  lip  has  a  medium  to  small  glossy  parietal 
shield  with  5  to  6  lirae  crossing  the  inner  lip 
from  the  columella. 

DIFFERENTIAL  DIAGNOSIS 

As  discussed  above,  Crossata  californica  and  C. 
ventricosa  are  here  considered  morphologically 
different  species.  The  more  important 
morphological  differences  between  these  two 
species  are  listed  in  Table  1  below,  the  most 
important  of  which  include:  (1)  smaller 
maximum  adult  size  in  C.  ventricosa ,  (2)  much 
thinner  shells  in  C.  ventricosa ,  (3)  the  presence 
of  only  6  or  7  large  blunt  shoulder  knobs  on  the 
ultimate  whorl  in  C.  californica  as  opposed  to 
10  to  12  smaller  shoulder  nodes/knobs  in  C. 
ventricosa,  and  (4)  the  presence  of  distinct  lirae 


on  the  columella  of  C.  californica  which  are 
generally  absent  on  C.  ventricosa. 

In  addition,  the  newly  described  C. 
barbarajeanae  n.  sp.  can  be  differentiated  from 
C.  californica  and  C.  ventricosa  by  having: 
(1)  three  nodes  on  the  upper  left  of  the  aperture 
and  the  body  whorl  ornamented  with  fine  cords 
and  beads;  (2)  a  rounded  anterior  siphonal  gap; 
(3)  a  moderate  lip  forming  a  definite  varix  twice 
per  whorl  with  denticles  absent  to  weak  on  the 
inner  portion  of  the  outer  lip;  (4)  weak  lirae  on 
the  columella  from  near  the  posterior  siphonal 
notch  nearly  to  the  anterior  siphonal  notch;  and 
(5)  the  siphonal  canal  bends  slightly  to  the  left 
of  the  longitudinal  axis. 


Crossata  californica 

Crossata  ventricosa 

Crossata  barbarajeanae 

6-7  large  blunt  shoulder  knobs 

10-12  small  shoulder  nodes 
or  sharp  knobs 

10-12  small  shoulder  nodes 

Thickened  lip  forming 
heavy  varix 

Thin  lip  which  does  mot 
form  a  definite  varix 

Moderately  thick  lip 
forming  a  definite  varix 

Heavy  parietal  shield 

No  parietal  shield 

Parietal  shield  in 
gerontic  adults 

Heavy  denticles  on  lip 

Weak  to  no  denticles  on  lip 

Denticles  absent  to 
weak  on  lip 

Lirae  on  columella 

Generally  smooth  columella 

Weak  lirae  on  columella 

Spire  height  varies 

Spire  height  consistent 

Spire  height  consistent 

Heavily  corded  /  textured 
body  whorl 

Smooth  body  whorl 

Fine  cords  and  beads 
on  body  whorl 

Siphonal  canal  bends 
slightly  to  the  right 

Siphonal  canal  bends 
slightly  to  the  right 

Siphinal  canal  bends 
slightly  to  the  left 

Table  1.  Comparison  of  morphological  differences  between  Crossata  species. 
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A  comparison  of  similarly-sized  specimens  of 
both  C.  californica  (Figure  6  images  A  and  B) 
and  C.  ventricosa  (Figure  6  images  C  and  D) 
illustrate  these  morphological  differences. 
Several  specimens  of  the  deep  water  tropical 
eastern  Pacific  species  Bursa  calcipicta  Dali, 
1908,  are  illustrated  in  Figure  7  because  Beu 
considered  it  synonymous  with  the  eastern 
Pacific  Crossata  (Beu,  2010).  A  three- view 
comparison  shows  the  important  morphological 
differences  for  easy  comparison  ( see  Figure  8). 
Bursa  species,  including  B.  calcipicta  are  dorso- 
ventrally  flattened  ( see  apex  view  in  Figure  8 
image  C)  which  easily  separated  them  from  the 
almost  globose  Crossata  ( see  apex  views  in 
Figure  8,  A  and  B)  when  looking  down  the  apex. 
Further,  B.  calcipicta  is  generally  significantly 
more  ornamented  and  has  a  fine  texture 
consisting  of  both  beads  and  cords  like  all 
species  in  the  genus  Bursa,  differentiating  it 
from  Crossata. 

DISCUSSION 

Modern  Biogeography 

Crossata  californica  is  a  warm  temperate 
species  found  in  the  Californian  Province,  with 
the  Gulfo  de  California  population  previously 
known  as  C.  sonorana  representing  an  isolated 
relic  population  in  the  Cortezian  Subprovince  of 
the  Panamic  Province.  Neither  C.  californica 
nor  C.  sonorana  are  otherwise  found  in  the 
Panamic  Province  or  the  tropical  eastern  Pacific 
region.  Crossata  ventricosa  is  a  warm  temperate 
species  found  exclusively  in  the  Peruvian 
Province,  ranging  only  as  far  north  as  the  Paita 
District  in  northern  Peru,  just  south  of  the  Gulf 
of  Guayaquil,  Ecuador.  There  are  no  Crossata 
known  in  other  parts  of  the  Panamic  Province, 
contrary  to  Beu’s  (2010)  assertion.  Bursa 
calcipicta  is  a  morphologically  distinct  species 
from  those  of  the  genus  Crossata. 


Effects  of  Oceanographic  Currents 

Bursidae  are  known  to  have  planktonic  larva 
and  to  disperse  over  long  distances  (Scheltema, 
1972).  While  oceanographic  currents  are  known 
to  disperse  planktonic  larvae,  the  major  currents 
in  the  eastern  Pacific  Ocean  are  regarded  as 
one-way  dispersal  corridors  and  also  dispersal 
barriers  (Zinsmeister  &  Emerson,  1979; 
Scheltema  &  Williams,  1983).  The  northern  and 
southern  Pacific  Ocean  gyres  contain  surface 
waters  within  the  northern  and  southern 
hemispheres,  respectively  (Longhurst,  2007). 
Therefore,  the  northern  and  southern 
hemisphere  oceanographic  currents  generally 
prevent  planktonic  larvae  floating  in  the 
Californian  Province  and  the  Peruvian  Province 
from  reaching  one  another  because  they  would 
have  to  travels  across  the  warm  water 
Equatorial  current  which,  instead,  takes  them 
out  to  sea  as  it  then  turns  sharply  west  out  into 
the  North  Pacific  Gyre  of  the  Pacific  Ocean. 
Similarly,  the  cool  water  Peruvian  Current 
travels  north  into  the  warm  water  Equatorial 
Countercurrent  and  then  turns  west  out  into  the 
South  Pacific  Gyre  of  the  Pacific  Ocean.  The 
tropical  waters  of  the  Equatorial  Countercurrent 
travel  east  towards  the  Isthmus  of  Panama 
forming  local  gyres  in  the  warm  waters  of  the 
tropical  eastern  Pacific  region  ( See  Figure  9). 
Given  the  direction  of  these  surface  currents,  we 
conclude  it  is  not  likely  for  bursid  planktonic 
larvae  to  cross  between  the  southern  North 
America  and  northern  South  America. 

Paleobiogeography 

Crossata  californica  has  an  extensive  fossil 
record  from  southern  California  to  Baja 
California,  Mexico  from  the  middle  Pliocene  to 
Pleistocene,  while  C.  ventricosa  has  been 
reported,  albeit  we  feel  incorrectly,  from  the 
Miocene  of  Peru,  as  well  as  the  Pliocene  of 
Ecuador,  Panama,  and  Peru,  and  Pleistocene  of 
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Chile  and  Peru.  These  two  fossil  distributions 
are  separated  by  over  3,500  km  (the  distance 
from  La  Paz,  Baja  California,  Mexico  to 
Panama),  possibly  more  if  the  Panamanian 
occurrence  is  discounted.  This  huge  gap  in 
distribution  in  both  fossil  and  modem 
specimens  also  argues  that  these  two  species  are 
separate. 

CONCLUSION 

The  three  species  Crossata  californica  (Hinds, 
1843),  C.  ventricosa  (Broderip,  1833),  and 
Bursa  calcipicta  Dali,  1908  have  been  shown  to 
be  morphologically  distinct,  and  C.  sonorana  is 
an  isolated  relic  population  of  C.  californica. 
Furthermore,  the  modem  geographic  separation 
of  the  species  (~4,300  km),  direction  of  currents 
carrying  propagules,  and  distinct  fossil  records 
suggest  there  would  be  little  likelihood  of 
interdispersion  of  these  taxa  and  further 
supporting  the  hypothesis  that  they  are  distinct 
species.  A  new  undescribed  Crossata  species  in 
shallow  waters  off  central  Peru,  C. 
barbarajeanae ,  n.  sp.  is  described.  Finally,  it  is 
probable  that  C.  ventricosa  represents  a 
complex  of  species  and  more  study  is  needed  of 
fossil  forms,  the  nodulose  northern  offshore 
Peruvian  island  form,  and  the  rare  specimens  of 
Crossata  in  Chile. 
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Figure  7.  Bursa  calcipicta.  A  =  33.8  mm,  Bay  of  Chiriqui,  Panama,  240  feet  (PKC);  B  =  33.9  mm,  Canal  de  Adenturo  Is.,  Panama, 
120-140  feet  (DBC);  C  =  46.1  mm,  Venado  Island,  Panama  (DBC);  D  =  45.0  mm,  Canal  de  Afuca  Is.,  Panama,  120-240  feet  (DBC). 


192 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Figure  6.  Comparison  of  C.  californica  (A,  B)  and  C.  ventricosa  (C,  D).  A  =  56.3  mm,  Los  Angeles  Harbor,  Los  Angeles,  California, 
USA;  B  =  59.6  mm,  Los  Angeles  Harbor;  C  =  48.4  mm,  Parachique,  Piura,  Pern;  63.1  mm,  Parachique,  Piura,  Peru.  All  specimens 
from  the  PKC. 
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Figure  8.  Three  species  comparison.  A  =  C.  californica,  56.3  mm,  Los  Angeles  Harbor,  Los  Angeles,  California  USA  (PKC); 
B  =  C.  ventricosa,  48.4  mm,  Parachique,  Piura,  Peru  (PKC);  C  =  B.  calcipicta,  45.0  mm,  Canal  de  Afuca  Is.,  Panama  (DBC). 
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Figure  9.  Map  with  biogeographical  zones  and  oceanographic  currents.  A  =  Californian  Province;  B  =  Cortezian  Subprovince 
of  the  Panamic  Province;  C  =  Panamic  Province;  D  =  Peruvian  Province. 


Figure  10.  Crossala  ventricosa  (images  A-H,  J,  K)  and  C.  barbarajeanae  n  sp.  (images  I).  A  =  48.4  mm,  Parachique,  Piura,  Peru 
(PKC);  B  =  61.2  mm,  Parachique,  Piura,  Peru  (DBC);  C  =  54.4  mm,  Isla  Lobos  de  Tierra,  Peru,  100  m  (LACM  66-138);  D  =  51.1 
mm,  Isla  Lobos  de  Tierra,  100  m  (LACM  66-138);  E  =  62.7  mm,  Parachique,  Piura,  Peru  (PKC);  F  =  62.8  mm,  Parachique,  Piura, 
Peru  (PKC);  G  =  50.1  mm,  Isla  Los  Chinos,  Peru  (SBMNH  470142);  H  =  69.7  mm,  fossil  specimen  from  Ancash,  Huaynuna 
Midden,  radiocarbon  dated  at  2,000  to  1,000  B.C.,  Casma  Valley,  Peru  (SBMNH  467164);  I  =  48.0  mm,  Bahia  Independencia,  Peru, 
at  16-18  m  (LACM  35-24.1);  J  =  56.8  mm,  Isla  Macabi,  Peru,  170  m  (LACM  66-146);  K  =  63.1  mm,  Parachique,  Piura,  Peru 
(PKC). 
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Figure  10.  See  legend  above  on  bottom  of  page  194, 
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Figure  11.  Crossata  ventricosa  (images  A-D)  and  C.  bcirbarajeanae  n  sp.  (images  E-H).  A  =  60.4  mm;  B  =  55.1  mm;  C  =  65.4  mm; 
D  =  62.8  mm;  E  =  47.8  mm;  F  =  49.0  mm;  G  =  50.1  mm;  H  =  54.0  mm.  All  images  used  with  permission  from  Marcus  Coltro 
(Femorale). 
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Figure  12.  Growth  series  of  juvenile  and  subadult  C.  californica.  A  =  24.6  mm;  B  =  26.4  mm;  C  =  31.0  mm;  D  =  33.1  mm;  E  =  38.0 
mm;  F  =  56.3  mm;  G  =  59.6  mm;  H  =  65.3  mm.  All  specimens  from  the  PKC,  collected  off  Catalina  Island,  Los  Angeles  County, 
California,  USA,  at  50  to  70  feet. 
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Figure  13.  Adult  specimens  of  C.  califomica  from  throughout  its  range.  A  =  94.0  mm,  Santa  Barbara,  California,  USA  (SBMNH 
470147);  B  =  77.3  mm,  Point  Concepcion,  California,  USA  (SBMNH  138634);  C  =  74.6  mm,  Santa  Barbara  Island,  California,  USA 
(DBC);  D  =  71.2  mm,  San  Diego,  California,  USA  (SBMNH  470146);  E  =  97.7  mm,  Redondo  Beach,  California,  USA,  at  100  feet 
(DBC);  F  =  169  mm,  El  Segundo,  Los  Angeles  County,  California,  USA  at  80  to  100  feet  (PKC);  G  =  167  mm,  Newport  Bay, 
California,  USA  (SBMNH  470144);  H  =  102.4  mm,  Newport  Bay,  California  (SBMNH  470145);  I  =  1 16.0  mm,  Laguna  Guerrero 
Negro,  Baja  California,  Mexico  (SBMNH  131941);  J  =  72.4  mm,  Isla  Todos  Santos,  Baja  California,  Mexico  (SBMNH  470141); 

K  =  103.5  mm,  S.  of  Tijuana,  Baja  California,  Mexico  (SBMNH  52874);  Specimens  identified  as  C.  sonorana :  L  =  91.1  mm, 
Guaymas,  Sonora,  Mexico  (SBMNH  470207);  M  =  56.0  mm,  Guaymas,  Sonora,  Mexico,  trawled  by  shrimp  boats  (LACM  59-8); 

N  =  111.3  mm,  Guaymas,  Sonora,  Mexico,  trawled  by  shrimp  boats  (LACM  145775);  O  =  103.1  mm,  Punta  San  Antonio,  Sonora, 
Mexico,  35  to  50  m,  (LACM  172105). 
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ABSTRACT  A  new  species  of  Mitridae,  Domiporta  valdacantamessae ,  is  described  from  Dingo 
Beach,  Queensland,  Australia.  The  shell  shows  similarities  with  other  Queensland  Domiporta  species: 
D.  carnicolor  Reeve,  1844,  D.  filiaris  Linnaeus,  1771,  D.  gloriola  Lamarck,  1811,  D.  granatina 
Cemohorsky,  1970  and  D.  praestantissima  Roding  1798,  however  the  new  species  can  be 
differentiated  based  on  the  clathrate  micro-sculpture.  At  present,  this  species  is  only  known  from 
Queensland,  Australia. 


KEY  WORDS  Prosobranchia,  Mitridae,  Domiporta,  Domiporta  valdacantamessae,  new  species, 
taxonomy,  Queensland,  Australia 


INTRODUCTION 

The  Mitridae  are  a  family  of  shells  that  arose  in 
the  middle-Cretaceous  (Turner,  2007).  Despite 
the  families  popularity  with  collectors,  the 
correct  identification  of  species  within  this 
group  often  posed  problems.  One  consequence 
of  this  identification  malaise  is  that  unidentified 
species  with  similarities  to  existing  named  taxa 
are  often  lumped  together  with  the  named 
species.  The  new  species  described  herein  is  a 
classic  example  of  this  practice.  It  was  only 
recently  uncovered  by  the  first  author  while 
assisting  with  the  resorting  of  a  large 
Queensland  shell  collection  impacted  by 
flooding  during  cyclone  Debbie  in  April  2017. 
The  owner  of  the  collection  had  given  the  new 
species  a  nickname  based  on  general  appearance 
and  similarity  as  a  means  of  personal 
convenience.  This  discovery  also  illustrates  the 
value  of  well-curated  private  collections  as  a 
source  for  identifying  new  species,  a  fact  often 


overlooked  by  some  professional  taxonomists 
who  focus  solely  on  large  institutional 
collections. 

There  have  been  numerous  monographs  on  the 
family  Mitridae  published  over  the  last  thirty 
years  which  have  resulted  in  some  considerable 
taxonomic  debate  on  the  higher  internal 
resolution  of  the  mitre  complex  (Pechar  et  al., 
no  date;  Robin  and  Martin,  2004).  Until  a 
further  major  revision  is  undertaken,  the  classic 
arrangements  (Cemohorsky,  1991)  are  followed 
herein. 

All  Dingo  Beach,  Queensland,  Australia 
examples  of  the  new  species  were  collected  by 
Valda  Cantamessa  over  a  thirty  year  period. 
Samples  from  other  locations  were  obtained  by 
Mrs.  Cantamessa  from  private  collections  as 
they  were  broken  up  and  sold  over  the  last  two 
decades.  There  are  no  literary  records  for  the 
new  species  in  the  major  compendiums  of  South 
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Pacific  Mollusca  (Cemohorsky,  1978;  Hinton, 
1972,  1977,  1977a;  Wilson,  1994). 

Abbreviations 

AMD:  Collection  of  Aart  Dekkers,  Blokker, 
The  Netherlands 

BMNH:  British  Museum  of  Natural  History, 
London,  England 

DB:  Collection  of  David  P.  Berschauer,  Laguna 
Hills,  California,  USA 

QM:  Queensland  Museum,  Brisbane,  Australia 
VC:  Collection  of  Valda  Cantamessa, 

Proserpine,  Australia 
L:  Length  of  shell 
W:  Width  of  shell  at  the  shoulder 

SYSTEMATICS 

Family:  Mitridae  Swainson,  1831 
Subfamily:  Imbricariinae  Troschel,  1867 
Genus:  Domiporta  Cemohorsky,  1970 
Type  species  Voluta  filiaris  Linne,  1771 
(=  Domiporta  filiaris  Linne,  1771) 

Domiporta  valdacantamessae 
Maxwell,  Dekkers,  Berschauer  & 
Congdon,  new  species 

(Figure  1,  Images  A-D;  Figure  2,  Images  A-C) 

Type  Material: 

Holotype:  Dingo  Beach,  Queensland,  W  11.1 
mm,  L  38.2  mm,  collected  1995  at  low  tide  on 
sand  (QM  No.  M085779). 

Paratypes:  Dingo  Beach,  Queensland,  W  11.1 
mm,  L  35.8  mm  (VC);  Dingo  Beach, 
Queensland,  W  10.3  mm,  L  32.1  mm  (VC); 
Dingo  Beach,  Queensland,  W  10.9  mm,  L  34.8 
mm  (VC);  Dingo  Beach,  Queensland,  W  10.0 
mm,  L  29.5  mm,  (AMD);  Dingo  Beach, 
Queensland,  W  8.4  mm,  L  26.1  mm,  (AMD); 
Dingo  Beach,  Queensland,  W  9.3  mm,  L  31.6 
mm,  (DB). 


Secondary  Non-designated  Material:  Dingo 
Beach,  Queensland  (x  31  VC:  L  21.0  -  38.0 
mm);  Hope  Island,  Queensland  (x  3  VC:  L  21.1- 
22.5  mm);  Langford  Reef,  Queensland  (x  3  VC: 
L  1 1.9  -  35.1  mm)  Michaelmas  Cay,  Cairns  (x  2 
VC:  L  19.7 -21.9  mm). 

Synonymy:  Subcancilla  shikamai  (Habe  1 980), 
Jarrett  201 1,  p.  117,  fig.  433. 

Type  Locality:  Dingo  Beach,  Queensland, 
Australia. 

Description:  The  shell  is  elongate-fusiform  and 
moderate  in  size.  The  protoconch  comprises 
four  smooth,  white,  glossy  conical  whorls.  The 
teleoconch  has  eight  whorls.  The  immediate 
post-nuclear  whorls  are  clathrate  with  four 
evenly  spaced  distinct  spiral  cords,  with  one 
partially  obscured  by  the  subsequent  whorl 
close  to  the  suture;  thus  forming  rows  of 
distinctive  raised  rectangular  blocks  that  are 
separated  by  clear  grooves  that  are  wider  axially. 
On  latter  whorls  there  are  four  nodulated  spiral 
cords  with  broad  concave  clathrate  interspaces, 
which  on  magnification,  consist  of  four  glossy 
rows  of  axial  oblong  blocks;  the  middle  two 
being  distinctive.  The  body  whorl  is  half  the 
length  of  the  shell.  The  number  of  spiral  cords 
varies  from  12-14  and  all  are  crenulated.  The 
cordal  interspaces  are  clathrate  with  four  rows 
of  nodules  the  third  of  which  is  enlarged.  The 
spire  whorls  are  rather  straight,  and  the  body 
whorl  is  slightly  concaved.  All  whorls  bear  an 
angulate  yet  rounded  shoulder,  which  is 
adjacent  to  a  slightly  raised  spiral  rib  just  under 
the  suture.  There  are  spiral  cords  that  start  close 
to  the  sutures,  which  are  somewhat  indented. 
All  of  the  specimens  examined  are  whitish  in 
colour,  except  one  specimen  in  which  the  base 
colour  is  yellowish. 
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Range  and  Habitat:  Currently  known  from 
central  and  northern  Queensland.  While 
Domiporta  valdacantamessae,  n.  sp.,  can  be 
found  in  sand  associated  with  coral  on  the  outer 
reef  systems,  it  is  most  commonly  associated 
with  inter-tidal  sand  and  sandy-mud.  It  is  found 
year  round  but  is  most  prolific  during  the  late 
spring  to  early  summer  period. 

Etymology:  This  species  is  named  in  honour  of 
Valda  Cantamessa  who  provided  self-collected 
specimens  to  enable  the  production  of  this 
manuscript.  Mrs.  Cantamessa  is  well-known 
and  respected  in  malacological  circles  in 
Queensland,  Australia,  and  is  an  active  member 
of  the  Keppel  Bay,  Townsville  and  Cairns  Shell 
Clubs  where  she  actively  exhibits  and  judges  at 
the  annual  exhibitions. 

DISCUSSION 

The  north  Queensland  coast  is  relatively  rich  in 
Domiporta  species  with  at  least  five  previously 
described  species  known;  all  of  which  can  be 
readily  distinguished  from  D.  valdacantamessae 
by  structural  and  morphological  differences 
(Cemohorsky,  1991).  All  previous  species  share 
habitat  affinities  with  D.  valdacantamessae. 
However  only  D.  praestantissima  Roding,  1798 
and  D.  fdiaris  Linnaeus,  1771  have  similarities 
in  shell  morphology.  Structural  differences 
between  these  two  taxa  and  the  new  species  are 
listed  in  Table  1. 

Domiporta  valdacantamessae  has  been  often 
confused  with  D.  praestantissima  but  is  clearly 
distinguished  by  the  inter-cordal  microstructure 
on  the  dorsal  body  whorl,  the  new  species 
having  four  rows  of  nodules  while  D. 
praestantissima  has  variable  numbers  of  inter- 
cordal  nodules  that  increase  basally. 
Furthermore,  the  whorls  of  D.  praestantissima 
are  a  little  more  convex  and  inflated  than  the 
new  species  (Figure  1 :  Image  E). 


The  shape  of  the  whorls  of  D.  fdiaris  are  much 
more  ovate  with  a  spire  that  is  not  as  extended 
as  that  of  D.  valdacantamessae.  Furthermore, 
the  clathrate  microstructure  of  D.  fdiaris  is 
much  more  regular  with  uniform  nodules  in  the 
spiral  cordal  interspaces.  D.  valdacantamessae 
also  differs  in  that  the  third  row  of  the  body 
whorl  interspaces  is  larger  than  the  other  three 
(Figure  1:  Image  F). 

While  there  are  structural  differences  in  micro- 
sulpture,  the  rose  coloured  protoconch  of  D. 
carnicolor  Reeve,  1844  clearly  demarcates  it 
from  D.  valdacantamessae  which  is  always 
white  (Figure  2:  Image  E).  However,  there  is  a 
marked  similarity  between  D. 
valdacantamessae  and  the  designated  lectotype 
illustrated  in  Cemohorsky  which  is  missing  its 
protoconch,  indicating  that  a  larger  revision  of 
the  Domiporta,  which  is  outside  the  scope  of 
this  paper,  maybe  needed  (Cemohorsky,  1991, 
Plate  85  fig,  1 .2).  Similarly,  the  micro-sculpture 
and  irregular  dashed  patterns  of  D.  granatina 
Cemohorsky,  1970  and  D.  gloriola  Lamarck, 
1811  make  these  species  readily  discernible 
from  D.  valdacantamessae  (Figure  2:  Images  D 
and  F). 

One  similar  mitre  that  also  occurs  sympatrically 
with  D.  valdacantamessae,  is  Neocanilla 
circula  Kiener,  1838,  and  can  be  readily 
distinguished  from  D.  valdacantamessae  by  the 
more  enlarged  spiral  cords,  and  the  lack  of 
clathrate  microsculpture  (Figure  1 :  Image  G). 

D.  valdacantamessae  has  also  been 
misidentified  as  Subcancilla  shikamai  Habe, 
1980  (Jarrett,  2011),  however  that  species  has  a 
brown  protoconch,  has  only  two  spiral  cords  on 
the  teleoconch  and  lacks  the  inflated  whorls  of 
D.  valdacantamessae. 
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Feature  /  Name 

D.  valdacantamessae 

D.  filiaris 

D.  praestantissima 

Protoconch 

White 

White 

White 

Smooth 

Smooth 

Smooth 

Conical 

Conical 

Conical 

3-3.5  whorls 

4  whorls 

3.2-4  whorls 

Teleoconch 

White  to  yellow 

White 

White-creamy  white 

Teleoconch  spiral 

White  to  reddish- 

Reddish-brown 

Reddish-brown  to  golden 

cords 

brown 

brown 

4  cords 

3-5  cords 

3-4  cords 

Teleoconch  spiral 

Concave 

Concave 

Concave 

interspaces 

Clathrate 

Clathrate 

Clathrate 

4  rows  of  spiral 

Six  rows  of  oblong 

4-6  rows  of  oblong 

oblong  blocks  two 

blocks  uniform  in 

nodules  uniform  in  size 

raised  centrally. 

size. 

increasing  in  number 
basally. 

Body  whorl 

Body  whorl  near  two 

Body  whorl  is  near  or 

The  body  whorl  nearly 

thirds  the  length  of 

more  than  two  thirds 

two  thirds  the  length  of 

shell. 

the  length  of  shell. 

shell. 

Body  whorl  spiral 

12-14  dorsal 

10-12  dorsal 

10-12  dorsal 

cords 

crenulated  cords 

crenulated  cords 

crenulated  cords 

Body  whorl  spiral 

Clathrate 

Clathrate 

Clathrate 

interspaces 

4  rows  of  nodules  the 

4  rows  of  uniform  in 

4-6  rows  of  nodules 

third  row  is 
preeminent  and  may 
or  may  not  have 
nodules  coloured  in 
the  initial  interspaces. 

size  nodules, 

uniform  in  size 
increasing  in  number 
basally. 

Some  interspaces  may 
have  one  row  of  nodules 
coloured  the  same  as  the 
spiral  cords. 

Whorls 

Moderately  straight 

Inflated  and  convex 

Convex  and  not  inflated 

and  body  whorl  little 

with  a  distinctly 

with  no  distinctive 

convex  with  a 
rounded  yet  angulate 
shoulder. 

rounded  yet  angulate 
shoulder. 

shoulder. 

Sutures 

Incised 

Incised 

Not  incised 

Table  1:  Comparative  features  of  sympatric  Dingo  Beach  species  of  Domiporata. 
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Figure  1.  Comparison  of  Domiporta  valdacantamessa  n.sp.  to  related  species.  Images  A-G. 

A.  Domiporta  valdacantamessae  new  sp.,  Dingo  Beach,  Queensland,  W  1 1.1  mm,  L  38.2  mm,  Holotype  (QM  M085779). 

B.  Domiporta  valdacantamessae  new  sp..  Dingo  Beach,  Queensland,  W  1 1.1  mm,  L  35.8  mm,  Paratype  1  (VC).  C.  Domiporta 
valdacantamessae  new  sp.,  Dingo  Beach,  Queensland,  W  10.3  mm,  L  32.1  mm,  Paratype  2  (VC).  D.  Domiporta 
valdacantamessae  new  sp.,  Dingo  Beach,  Queensland,  W  10.9  mm,  L  34.8  mm,  Paratype  3  (VC).  E.  Domiporta praestantissima 
Roding  1798,  Dingo  Beach,  Queensland,  45.5  mm  (VC).  F.  Domiporta  fdiaris  Linne  1771,  Dingo  Beach,  Queensland,  27.0  mm 
(VC).  G.  Neocancilla  circula  Kiener  1838,  Dingo  Beach,  Queensland,  36.8mm  (VC). 
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Figure  2.  Comparison  of  Domiporta  valdacantamessa  n.sp.  to  related  species.  Images  A-F. 

A.  Domiporta  valdacantamessae  new  sp.,  Dingo  Beach,  Queensland,  W  10.0  mm,  L  29.5  mm,  Paratype  4  (AMD).  B.  Domiporta 
valdacantamessae  new  sp..  Dingo  Beach,  Queensland,  W  8.4  mm,  L  26.1  mm,  Paratype  5  (AMD).  C.  Domiporta  valdacantamessae 
new  sp.,  Dingo  Beach,  Queensland,  W  9.3  mm,  L  3 1.6  mm,  Paratype  6  (DB).  D.  Domiporta  granatina  Cemohorsky  1970,  Bohol 
Island,  Philippines  55.5  mm  (VC).  E.  Domiporta  camicolor  Reeve  1 844,  Philippines,  Lectotype  30.2  mm  (BMNH  No.  1 899). 

F.  Domiporta  gloriola  Lamarck  1811,  Sulu  Island,  Philippines,  48.5  mm  (VC). 
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Amphidromus  chrisabbasi ,  a  new  species  (Gastropoda:  Camaenidae)  from  Indonesia 


Nguyen  Ngoc  Thach 

Former  Research  Associate,  Nha  Trang  Oceanographic  Institute 
thachshells267(@yahoo.com 

ABSTRACT  A  new  species  of  genus  Amphidromus  Albers,  1850  is  described  from  the  town  of  Soe, 
West  Timor  Island,  Indonesia  and  compared  to  six  other  species  of  this  genus:  Amphidormus 
marieabbasae  Thach,  2017,  Amphidromus  laevus  Iaevus  Muller,  1774,  Amphidormus  laevus 
janetabbasae  Parsons,  2014,  Amphidormus  laevus  nusleti  Parsons,  2014,  Amphidromus  contrarius 
baaguiae  Forcart,  1936  and  Amphidromus  reflexilabris  Schepman,  1892.  It  is  characterized  by 
elongated  aperture  and  twin  (or  coalescent)  spiral  lines,  forming  black  or  red-brown  spiral  bands  on 
chalky  white  outer  surface. 

KEYWORDS  Gastropoda,  Helicoidea,  Camaenidae,  Amphidromus,  Soe,  West  Timor  Island, 
Indonesia,  new  taxon. 


INTRODUCTION  The  genus  Amphidromus 
Albers,  1850  belongs  to  the  family  Camaenidae 
and  has  many  species  collected  in  Indonesia.  In 
May  2017,  a  hitherto  unknown  camaenid  was 
found.  It  was  not  listed  in  the  works  by 
Parkinson,  Hemmen  &  Groh  (1987),  Abbott 
(1989),  Dharma  (2005),  Stanisic,  Shea,  Potter  & 
Griffiths  (2010),  Schileyko  (2011),  Parsons 
(2014)  and  Thach  (2005,  2007,  2012,  2016, 
2017).  It  is  here  described  as  new  to  science. 

Abbreviations: 

FMNH  Field  Museum  of  Natural  History, 
Chicago,  USA 
NNT  Collection  Dr.  Thach 
JA  Collection  John  Abbas 
AH  Aperture  height 

BH  Body  whorl  height 

SH  Shell  height 

SW  Shell  width 

SYSTEMATICS 

Class  Gastropda  Cuvier,  1797 
Superfamily  Helicoidea  Rafmesque,  1815 
Family  Camaenidae  Pilsbry,  1895 
Genus  Amphidromus  Albers,  1 850 


Subgenus  Amphidromus  {Amphidromus)  s.str. 
Type  species:  Helix perversus  Linnaeus,  1758 
(subsequent  designation  by  von  Martens,  1 860) 

Amphidromus  ( Amphidromus )  chrisabbasi  n.  sp. 
Figures  1-8 

Description:  Shell  medium-sized  for  the  genus 
(37.1  to  42.9  mm  in  adult  height)  elongate 
tapering  and  solid  with  tall  spire  and  deep 
sutures.  Shell  width  48%  of  height  {see  Table  1). 
Body  whorl  inflated  and  occupying  67.7%  of 
shell  height,  periphery  rounded.  Outer  surface 
ornamented  with  sets  of  twin  spiral  lines  or 
coalescent  lines  forming  usually  three  spiral 
bands  on  body  whorl  and  two  spiral  bands  on 
spire  whorls.  Sculpture  consisting  of  numerous 
axial  striae,  extending  from  suture  to  suture. 
Aperture  elongate  and  occupying  49.5%  of  shell 
height,  outer  lip  broad,  calloused  and  reflected 
but  not  curved  and  not  rolled  to  form  a  rounded 
tube.  Columella  slightly  straight,  umbilicus 
narrowly  open.  Color  chalky  white  with  whitish 
apex,  black  or  red-brown  brown  spiral  bands. 
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No 

1 

2 

3 

4 

5 

6 

SH(mm) 

38.8 

37.1 

40.4 

40.2 

42.9 

41.9 

SW(mm) 

18.5 

17.3 

18.8 

19.7 

20.5 

20.7 

SW/SH 

0.48 

0.47 

0.47 

0.49 

0.48 

0.49 

Mean 

SW/SH 

0.48 

BH(mm) 

26.0 

25.3 

27.7 

26.7 

28.5 

29.2 

BH/SH 

0.67 

0.68 

0.69 

0.66 

0.66 

0.70 

Mean 

BH/SH 

0.68 

AH(mm) 

18.7 

17.9 

20.7 

19.3 

21.5 

21.6 

AH/SH 

0.48 

0.48 

0.51 

0.48 

0.50 

0.52 

Mean 

AH/SH 

0.50 

Table  1.  Mean  SW/SH,  BH/SH  and  AH/SH 


Type  Material:  Holotype  38.8  mm  high  in 
FMNH  (Figures  1,  2,  3).  Paratypes:  all  from 
type  locality,  Paratype  1:  37.1  mm  high  (Figure 
6)  in  NNT;  Paratype  2:  40.4  mm  high  (not 
illustrated)  in  NNT;  Paratype  3:  40.2  mm  high 
(Figures  4,  5,  7,  8)  in  NNT,  Paratype  4,  42.9 
mm  high  (not  illustrated)  and  Paratype  5,  41.9 
mm  (not  illustrated)  in  JA. 

Type  Locality:  Forest  around  town  of  Soe, 
Indonesia. 


•  The  new  species  is  also  close  to  Amphidromus 
laevus  laevus  Muller,  1774  (Figure  10)  in 
pattern  with  twin  spiral  lines  but  differing 
mainly  in  more  tapering  spire,  early  whorls  are 
not  pink  and  more  elongated  aperture  without 
external  pattern  visible  within. 

•  Amphidormus  laevus  janetabbasae  Parsons, 
2014,  (Figure  12)  differs  mainly  from  the  new 
species  in  orange  background,  numerous  spiral 
lines,  presence  of  orange  spiral  lines  and  less 
elongated  aperture. 

•  Amphidormus  laevus  nusleti  Parsons,  2014 
(Figure  14)  differs  mainly  from  the  new  species 
in  orange  background,  swollen  body  whorl, 
rounded  aperture  and  black  apex. 

•  Amphidromus  contrarius  baaguiae  Forcart, 
1936  (Figure  13)  is  distinguished  mainly  from 
the  new  species  in  presence  of  a  calloused 
nodule  on  parietal  wall,  situated  near  posterior 
end  of  aperture  (marked  by  green  circle  on 
photo). 

•  Amphidromus  reflexilabris  Schepman,  1892 
(Figures  11,  15)  is  distinguished  mainly  from 
the  new  species  in  broader  shape,  outer  lip 
curved  and  rolled,  forming  a  rounded  tube 
bordering  the  aperture. 


Habitat:  Found  around  trees. 
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DISCUSSION 

•  Amphidromus  chrisabbasi  n.sp.  is  close  to 
Amphidormus  marieabbasae  Thach,  2017 
(Figure  9)  in  elongate  aperture  but  differs 
mainly  in  opaque  (not  translucent)  shell,  no 
external  pattern  visible  within  aperture,  not  pink 
early  whorls,  and  chalky  opaque  white  outer  lip. 
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comments. 
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Figures  1-8:  Amphidromus  chrisabbasi  n.sp.,  Soe,  Indonesia:  1:  Holotype  38.8  mm  high,  FMNH-  2:  Holotype  with  spire 
view;  3:  Holotype  with  dorsal  view;  4:  Paratype  3,  40.2  mm  high  with  reflected  outer  lip,  NNT;  5:  Paratype  3  with  apex 
(top)  and  enlarged  umbilicus  (bottom);  6:  Paratype  1, 37.1  mm  high,  NNT;  7:  Paratype  3  with  dorsal  view;  8:  Paratype  3 
with  ventral  view;  Figure  9:  Amphidromus  marieabbasae  Thach,  2017,  31.4  mm  high  for  comparison; 

Figure  10:  Amphidromus  laevus  laevus  Muller,  1774,  33.4  mm  high  for  comparison,  photo  of  G.&Ph.Poppe; 

Figure  11:  Amphidromus  reflexilabris  Schepman,  1892,  42.2  mm  high  for  comparison,  photo  of  Van  der  Bijl  et  al., 
2010;  Figure  12:  Amphidromus  laevus  janetabbasae  Parsons,  2014  for  comparison,  photo  from  Parsons; 

Figure  13:  Amphidromus  contrarius  baaguiae  Forcart,  1936,  33  mm  high  with  calloused  nodule  in  green  circle  on 
photo  for  comparison;  Figure  14:  Amphidromus  laevus  nusteli  Parsons,  2014  for  comparison,  photo  from  Parsons; 
Figure  15:  Amphidromus  reflexilabris  Schepman,  1892  with  outer  lip  rolled,  forming  a  rounded  tube  for  comparison, 
photo  of  Van  der  Bijl  et  al.,  2010. 
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a  New  Growth  Model  and  Taxonomic  Consequences 
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ABSTRACT  The  cross-sections  of  several  Oliva  mustelina  Lamarck,  1811,  demonstrate  that  the 
presently  accepted  growth  model  for  Olive  shells  needs  profound  revision.  In  fact,  the  cross-sections 
reveal  peculiar  hidden  “rest-structures”  which  are  formed  on  a  yearly  basis.  The  growth  curve  of  O. 
mustelina  can  be  determined  by  angular  measurements  of  the  rest-structures  and  statistical  methods. 
The  age  of  any  single  specimen  —  above  all,  if  it  is  a  juvenile,  a  sub-adult  or  a  full  adult  —  can  be 
estimated  by  this  growth  curve  combined  with  other  external  features  of  the  shell.  The  taxonomic 
consequences  of  the  new  growth  model  are  relevant.  Oliva  virgata  Sterba,  2005,  is  an  example  of 
how  a  “new  species”  was  named  based  upon  the  juveniles  of  another. 

KEYWORDS  Shell  growth,  Olive  cross-sections,  Oliva  mustelina,  Oliva  virgata 


INTRODUCTION 

The  majority  of  studies  on  mollusks’  growth 
often  examines  the  economically  important 
species  —  like  scallops  or  clams  —  and  their 
relationship  with  the  environment.  How  quickly 
an  edible  species  reaches  a  determined  size  is 
important  to  regulate  its  fishing.  Studies  on 
other  species,  and  in  particular  those  of 
gastropods,  are  less  common. 

Growth  patterns  are  visible  on  many  bivalves 
and  testify  to  their  remarkable  longevity. 
Gastropods  display  a  wide  array  of  shapes  and 
sculptures,  which  may  conceal  growth  patterns. 
The  difference  in  juveniles  is  apparent  in 
Strombus,  whose  adults  exhibit  large  external 
lips.  How  old  a  conch  can  be,  is  another 
question.  Cowries  develop  ventral  toothed 
apertures  which  are  lacking  in  juveniles  and 
look  immature  in  sub-adults.  Again,  how  long  a 
Cypraea  can  live,  is  another  problem.  But  when 
does  juvenile  and  sub-adult  stages  stop  in  a 


Murex ,  with  the  same  number  of  similar  varices 
per  whorl?  What  about  an  Epitonium,  with  its 
regularly  spaced  ribs?  And  what  about 
gastropods  with  relatively  uniform  surfaces,  like 
Conus  or  Terebral  Besides  the  occasional  study, 
gastropods’  growth  is  mostly  terra  incognita. 

Regarding  the  members  of  the  genus  Oliva 
Bruguiere,  1792,  it  is  accepted  that  their  shells 
develop  at  a  decreasing  speed,  and  that  adults, 
sub-adults  and  juveniles  are  identifiable  in  a 
similar  way  to  those  of  conchs.  A  young  Olive 
has  a  sharp  outer  lip.  The  animal  uses  calcium 
carbonate  to  quickly  increase  its  size.  In  a  sub¬ 
adult  the  lip  is  no  longer  sharp,  but  remains  thin. 
Growth  speed  is  reduced  and  calcium  carbonate 
is  also  used  to  reinforce  the  shell.  Finally,  in  an 
adult,  the  lip  is  rounded  and  thick.  Growth 
speed  is  almost  null  and  calcium  carbonate  is 
only  used  to  make  the  shell  stronger.  While 
plausible,  this  scenario  is  incorrect. 
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THE  ACCEPTED  GROWTH  MODEL 

Olives  can  live  in  aquariums  and  therein 
increase  in  size,  mate  and  lay  eggs.  Sadly,  the 
fact  their  larvae  die  shortly  after  hatching  in 
captivity  prevents  the  direct  study  of  the 
mollusks’  full  development  [Zeigler  &  Porreca 
1969:  15-16].  Captive  animals,  however,  are 
exempt  from  the  seasonal  cycles  of  their  habitat. 
Their  life  span  is  shorter  and  their  growth  can 
be  altered  by  maintaining  a  constant 
temperature,  abnormal  feeding  and  lack  of 
nutrients.  Therefore,  aquarium  observations  do 
not  offer  a  reliable  description  of  what  happens 
in  nature.  They  can,  nevertheless,  reveal  the 
animals’  sensitivity  to  changes.  For  example, 
pattern  variations  can  be  artificially  induced  by 
modifying  the  color  of  the  tank’s  substrate. 
Once  placed  on  a  light  bottomed  tank,  a  black 


Oliva  oliva  (Linne,  1758)  starts  to  develop  a 
whitish  shell  [Tursch,  Ouin  &  Bouillon  1995: 
33-34;  Tursch  &  Greifeneder  2001:  226-227]. 
Similar  changes  occur  in  nature  when 
momentous  events  modify  the  sea-bed 
composition  [cf.  Goldberg  2016:  191-192]. 

A  first  attempt  to  determine  growth  stages  dates 
back  to  1969.  In  their  work  on  the  genus  Oliva, 
Rowland  F.  Zeigler  and  Humbert  C.  Porreca 
showed  X-ray  pictures  of  Oliva  porphyria 
(Linne,  1758),  which  helped  to  distinguish  a 
“normal  shell”  from  an  “older  shell”  by  the 
degree  of  “internal  skeletal  absorption”.  In  a 
“normal”  specimen  all  whorls  were  present.  In 
an  “older”  one,  the  internal  whorls  were  re¬ 
absorbed  to  create  more  room  for  the  animal’s 
soft  parts  [Zeigler  &  Porreca  1969:  7-8]. 


Outer  glaze 
(proteins) 


External  layer 
(aragonite) 


Activation  zone' 
(calcite) 

Medium  layer 
(aragonite) 


Internal  layer 
(aragonite) 


1  mm 


Figure  1.  Olives’  traditional  growth  model  and  shell  structure:  A.  Shell  cross-section  from  Greifeneder  1981:  80,  fig.  21;  B.  Lip  cross- 
section  ffomr  Sterba  2005:  13,  fig.  3;  C.  Four-layer  shell  structure. 
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In  1981,  in  his  introduction  to  collected  field 
studies  on  Olividae  Latreille,  1825,  Dietmar 
Greifeneder  included  a  sketch  of  an  Olive  cross- 
section  (i.e.  perpendicular  to  the  shell  axis).  The 
sketch  outlines  the  extent  of  the  internal  skeletal 
absorption:  only  about  1.5  whorls  survive  the 
process.  In  addition,  within  a  two-layer  shell, 
“sloping  growth  stripes  [...]  represent  earlier 
edges  of  the  outer  lip”  [Greifeneder  1981:  81]. 
The  regularly  spaced  stripes  bend  towards  the 
inside  of  the  shell  and  support  the  concept  of  a 
progressive  growth  with  a  sharp  lip  (Figure 
lA)[Ibid.:  80,  fig.  21]. 

In  order  to  devise  a  metric  approach  to  the 
species,  Bernard  Tursch  and  Greifeneder 
reassessed  the  matter  in  2001.  The  shell 
structure  is  easier  to  observe  by  cutting  a  few 
specimens.  Within  an  up-to-date  four-layer  shell, 
a  first  glance  to  the  figured  cross-sections 
confirms  the  progressive  growth,  which  had 
been  synthesized  in  the  1981  sketch  [Tursch  & 
Greifeneder  2001:  106,  fig.  7.03b;  113,  fig. 
7.19]. 

Finally,  in  his  German  (2003)  and  English 
(2004)  monograph  on  Olividae,  Gunther  Sterba 
mostly  relied  upon  the  available  growth  model. 
One  exception  concerns  the  lip’s  profile:  it  does 
not  slope,  but  rather  forms  a  wedge.  Its  vertex  is 
marked  by  the  so-called  “transition  layer”  of  the 
shell  [Sterba  2004:  11-13  and  fig.  2],  Moreover, 
in  mature  specimens,  the  lip’s  area  hosts  a  series 
of  thick  calcium  carbonate  segments  interspaced 
by  protein  foils.  The  segments  explain  the 
longitudinal  furrows  observed  outside  the  lip  of 
Oliva  vidua  (Roding,  1798),  and  another  few 
species  (Figure  IB)  [Ibid.:  12-13  and  fig.  3]. 

In  summary,  notwithstanding  marginal 
discrepancies,  the  growth  model  appears  to  be 
coherent  and  well  accepted.  On  the  one  hand,  it 
offers  a  handy  method  to  separate  juveniles, 
sub-adults  and  adults  by  just  examining  the  lip. 


On  the  other  hand,  the  model  suggests  that 
nothing  can  be  told  about  the  age  by  only 
observing  the  shell. 

The  longevity  of  Olives  is,  by  the  way,  relevant. 
By  extrapolation  from  specimens  maintained  in 
an  aquarium  for  a  few  months,  Bernard  Tursch, 
Jean-Marc  Ouin  and  Jean  Bouillon  estimated 
that  Oliva  oliva  lives  at  least  10  years  [Tursch, 
Ouin  &  Bouillon  1995:  34].  By  measuring  the 
cyclic  variation  of  molecular  oxygen  along 
cross-sections  (more  oxygen  is  present  in  cold 
than  in  warm  water  and,  therefore,  the  material 
deposited  within  the  shell  is  more  or  less  rich  in 
oxygen  on  a  temperature/seasonal  basis), 
Florentia  Arrighetti  and  associates  established 
that  Olives’  relative  Olivancillaria 
deshayesiana  (Ducros  de  Saint  Germain,  1857) 
lives  around  10  years  [Arrighetti  et  al.  2012: 
168].  As  for  the  close  family  Olivellidae 
Troschel,  1869,  after  about  a  decade  spent  in  re¬ 
picking  up  hundreds  of  marked  specimens  —  a 
work  that  involved  the  members  of  the  San 
Diego  Shell  Club  —  Rudolf  Stohler  came  to  the 
conclusion  that  Olivella  biplicata  (Sowerby  I, 
1825)  lives  between  8  and  12  years  [Stohler 
1969:  266]. 

But  is  it  true  that  the  lip’s  aspect  is  an  indicator 
of  an  Olive’s  growth  stage?  And  is  there  really 
no  easier  way  to  estimate  the  age  of  an  Olive 
than  studying  populations,  performing 
molecular  analysis  or  undertaking  decennial 
campaigns? 

CROSS-SECTIONS  FOR  A  CORRECT 
GROWTH  MODEL 

About  one  year  ago,  in  an  attempt  to  check  the 
structure  of  Olive  shells,  I  cut  in  half  two  Oliva 
mustelina  Lamarck,  1811.  As  expected,  the 
sections  confirmed  the  multi-layer  structure  of 
the  shell.  Like  other  close  relatives,  O. 
mustelina  is  formed  by  four  primary  calcium 
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carbonate  layers  (Figure  1C).  Below  a  protein 
glaze,  the  “external  layer”  is  made  of  aragonite: 
tiny  lamellae  (ca.  25  per  mm)  laying  in  planes 
perpendicular  to  the  shell  axis.  Together  with 
the  glaze,  this  layer  contains  the  pigments  which 
produce  the  shell’s  pattern.  The  second  layer, 
usually  called  “transition  zone”,  is  made  of 
white  calcite.  In  a  cross-section,  it  appears  as  a 
series  of  micro-cusps  pointing  to  the  lip.  Its 
forward  position  during  shell  growth  shows 
evidence  that  this  layer  plays  the  role  of 
catalyzer  for  crystallization.  It  represents  much 


more  than  a  “transition”  and,  from  here  on,  it 
will  be  called  the  “activation  zone”.  The  third 
“medium  layer”  is,  once  again,  made  of 
aragonite,  but  its  lamellae  are  parallel  to  the 
shell  axis.  The  color  depends  on  the  species,  and 
in  O.  mustelina  it  is  brown.  The  fourth  “internal 
layer”  has  the  same  composition  and  structure 
of  the  external  one.  The  color  depends  on  the 
species,  and  in  O.  mustelina  it  is  deep  violet  [cf. 
Tursch  &  Greifeneder  2001:  125-132;  cf.  Sterba 
2004:  9-11]. 


Figure  2.  Cross-sections  of  Oliva  mustelina  Lamarck,  181 1:  A.  Detail  of  a  cross-section  and  its  interpretation;  B.  Rest-structures  in 
juvenile,  sub-adult,  and  adult  shells. 
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Unexpectedly,  the  cross-sections  revealed 
features  contradicting  the  accepted  growth 
model.  An  accurate  analysis  of  O.  mustelina, 
and  checks  on  other  species,  confirmed  that 
such  a  model  is  wrong.  The  animal  does  not 
form  the  shell  gradually,  but  rather  through 
alternate  phases  of  growth  and  rest.  During 
growth,  the  shell’s  lip  always  looks  like  a 
wedge:  the  faster  the  growth,  the  sharper  its 
angle.  The  white  activation  zone  reaches  the 
extremity  of  the  lip.  The  internal  and  medium 
layers  follow  on  both  sides  of  the  activation 
zone.  Finally,  the  internal  layer  is  deposited 
posteriorly.  All  together,  the  glaze,  the  external 
layer  and  the  activation  zone  are  about  as  thick 
as  each  one  of  the  remaining  two  layers. 
Nearing  the  rest  phase,  the  activation  zone 
enlarges  itself  and  pushes  the  external  and 
medium  layers  respectively  outwards  and 
inwards.  During  this  time,  the  shell  thickens, 
while  the  compressed  internal  layer  tends  to 
disappear.  The  profile  of  the  lip  becomes  round 
and,  during  rest,  the  majority  of  the  cross- 
section  is  made  of  white  calcite.  When  growth 
restarts,  the  lip  is  reshaped  into  a  wedge  (Figure 
2A). 

The  alternate  growth-rest  phases  are  recorded 
within  the  shell  in  characteristic  structures.  The 
thickness  of  the  protein  foils  deposited  at  the 
end  of  each  phase,  suggests  that  new  shell 
formation  does  not  take  much  time  (perhaps  a 
few  weeks),  and  is  followed  by  a  relatively  long 
rest.  During  growth,  successive  positions  of  the 
lip  are  always  marked  by  protein  foils:  the 
animal  in  turn  produces  a  foil  of  calcium 
carbonate  crystals,  which  it  then  covers  with  a 
protein  foil.  During  rest  period,  in  the  absence 
of  new  calcium  carbonate,  only  proteins  are 
deposited.  Therefore,  the  longer  the  shell  stays 
at  rest,  the  thicker  the  last  protein  foil  becomes. 
In  the  same  way  that  the  rings  in  trees,  “rest- 
structures”  appear  as  marks  to  distinguish  a 
shell’s  growth  stage  and  estimate  its  age. 


Juveniles,  sub-adults  and  adults  are,  in  fact, 
easily  separable.  Juveniles  increase  their  size 
quickly.  Due  to  this,  barely  one  or  two  very 
interspaced  rest-structures  are  visible  in  the  1.13 
whorls  (average  extent  of  the  activation  zone  in 
O.  mustelina )  surviving  the  internal  skeletal 
absorption  (which  affects  all  the  individuals, 
and  not  only  the  older  ones).  Sub-adults 
increase  in  size  at  a  reduced  speed.  Thus,  two  or 
three  rest-structures  are  observable.  Finally,  in 
the  adults,  which  grow  slowly,  the  rest- 
structures  occupy  a  large  part  of  the  shell’s 
cross-section  (Figure  2B).  As  for  estimating  the 
shell’s  age,  the  rest-structures  are  not  directly 
interpretable.  How  much  time  elapses  between 
two  growth  phases?  As  the  distance  between 
successive  rest-structures  varies,  and  only  those 
present  in  the  non-reabsorbed  teleoconch  are 
detectable,  is  there  any  way  to  estimate  their 
total  number  produced  by  the  animal? 

In  the  following  paragraph,  I  will  summarize  the 
methodology  and  the  results  obtained  for  O. 
mustelina.  Another  question,  however,  requires 
an  immediate  answer:  Why  have  the  rest- 
structures  escaped  the  investigations  of  other 
scholars?  On  the  one  hand,  X-ray  pictures,  as 
those  taken  by  Zeigler  and  Porreca,  detect 
relevant  density  variations,  which  are  far 
beyond  those  of  the  rest-structures.  Low  density 
also  explains  why  the  two  authors 
misinterpreted  the  internal  skeletal  absorption. 
Vestiges  of  the  early  whorls  are  always  present 
inside  an  Olive  in  the  form  of  an  extremely 
fragile  veil  (which  usually  breaks  while 
preparing  a  cross-section).  The  ratio  between 
the  thickness  of  the  veil  and  that  of  the 
teleoconch  is  relevant  in  juveniles,  but  becomes 
negligible  in  adults.  Thus,  the  full  veil  appears 
in  X-ray  pictures  of  juveniles,  but  not  in  those 
of  adults,  giving  way  to  the  false  impression 
that  internal  skeletal  absorption  only  affects 
older  shells.  On  the  other  hand,  the  cross- 
sections  figured  by  Tursch  and  Greifeneder  in 
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2001  come  from  juveniles,  which  had  not  yet 
gone  through  a  rest  phase.  Apparently,  the  two 
authors  did  not  like  to  waste  large  Olives.  They 
sacrificed  to  science  only  the  small  and  less 
appraisable  specimens.  Finally,  Sterba  could 
have  described  Olives’  segmented  lip  area  only 
by  cutting  an  adult.  Yet,  he  focused  on  the  lip 
and  the  parietal  callus,  and  neglected  what  lays 
in  between. 

REST-STRUCTURES  AND  SHELL  AGE 

Only  statistics  can  transform  the  discovery  of 
the  rest-structures  into  a  tool  useful  to  estimate  a 
shell’s  age.  The  sample  prepared  for  analysis 
included  25  specimens  of  O.  mustelina  from  the 
East  China  Sea,  between  20.3  and  32.9  mm  in 
length.  Each  specimen  was  cut  perpendicular  to 
the  shell  axis,  along  its  maximum  circumference. 
The  cross-sections  were  ground,  polished  and 
digitally  acquired.  A  few  served  to  extrapolate 
the  spiral  profile  of  the  activation  zone,  whose 
center  marks  the  intersection  of  the  shell  axis 
with  the  cutting  plane.  Each  section  was  then 
centered  on  a  digital  goniometer.  Measurements 
included  the  angular  positions  of  the  inner  and 
outer  ends  of  the  activation  zone,  and  of  the 
largest  protein  foil  of  each  rest-structure. 

The  overall  inspection  of  the  cross-sections 
suggested  that  rest-structures  form  yearly.  The 
shells  of  the  sample  displayed  up  to  ten  primary 
stops,  pointing  at  an  age  of  at  least  ten  years,  a 
figure  matching  the  age  of  Oliva  oliva, 
Olivancillaria  deashayesiana  and  Olivella 
biplicata  estimated  by  others  using  different 
methods.  The  same  inspection  also  revealed  that 
growth  can  be  plain  or  troublesome:  some 
specimens  had  single  stops,  others  paired  stops, 
and  others  very  articulated  rest-structures.  Such 
a  variety  indicates  that,  depending  on 
environmental  conditions,  besides  a  primary 
growth  phase,  one  or  more  re-assessments  had 
occurred.  In  any  case,  the  final  stop  of  a  rest- 


structure  was  marked  by  a  body-whorl  bulge 
and  a  thick  protein  foil. 

The  purpose  of  the  statistical  analysis  was  to 
connect  the  data  from  the  single  cross-sections. 
Every  specimen  brings  no  more  information 
than  that  present  in  its  last  1.13  whorls.  In  order 
to  extrapolate  the  whole  story  of  an  average 
shell,  all  the  sections  must  concur  to  create  the 
complete  growth  curve  of  the  sample.  A  three- 
step  procedure  was  used  for  this  purpose: 

1.  Divide  the  sample  in  classes  based  upon  the 
number  of  teleoconch  whorls  (specimens  within 
the  same  class  should  have  about  the  same  age); 

2.  Average  the  angular  distances  between 
matching  rest-structures  within  each  class 
(specimens  with  the  same  age  should  develop  in 
about  the  same  way);  3.  Merge  and  average  the 
data  from  all  the  classes  to  obtain  the  complete 
growth  curve  (Figure  3). 


Years 

Figure  3.  Statistic  growth  curve  of  Oliva  mustelina  Lamarck, 
1811,  resulting  from  a  sample  of  specimens  from  East  China 
Sea.  The  one  year  dot,  extrapolated  from  the  observed  growth 
curve,  should  be  placed  around  2  teleoconch  whorls. 
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The  result’s  accordance  with  the  growth  curve 
for  living  beings  devised  by  Ludwig  von 
Bertalanffy  (1901-1972)  in  1938,  confirms  that 
rest-structures  fonn  on  a  yearly  basis  [cf. 
Arrighetti  et  al.  2012:  167].  It  also  makes 
apparent  that,  as  rest-structures  concentrate 
towards  the  lip,  the  information  of  the  body 
whorl  suffices  to  indicate  the  stage  and  age  of  a 
shell.  If  barely  two  well-interspaced  rest- 
structures  are  present,  the  shell  is  a  juvenile  of 
no  more  than  three  years  old  (the  curve  grows 
quickly).  Specimens  displaying  two  or  three 
nearer  rest-structures  are  three  to  five  year  old 
sub-adults  (the  curve  bends).  Adult  specimens 
have  four  or  more  rest-structures  (the  curve 
grows  asymptotically).  In  general,  if  a  specimen 


shows,  let’s  say,  seven  rest-structures,  as  the 
statistical  growth  curve  indicates  that  another 
three  would  have  been  present  in  the  previous 
whorls,  the  shell  is  ten  years  old  (plus/minus 
one  year  for  the  statistical  error). 

From  a  logical  point  of  view,  the  growth  curve 
only  adapts  to  O.  mustelina  from  the  East  China 
Sea.  No  relevant  discrepancy  emerges,  however, 
from  its  application  to  the  whole  species  and  to 
its  close  relatives  ( i.e .  species  of  the  subgenus 
Musteloliva  Petuch  &  Sargent,  1986).  Caution 
suggests  that,  until  specific  analysis  is 
performed,  the  growth  curve  only  represents  a 
coarse  tool  to  estimate  the  age  of  other  Olives. 


Figure  4.  Clues  for  locating  rest-structures  and  previous  positions  of  the  shell’s  lip:  A.  Protein  foil’s  dark  lines;  B.  Shell  pattern 
discontinuities;  C.  Overall  color  discontinuities;  D.  Body  whorl  bulges;  E.  Color  bands  inside  the  aperture. 
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Obviously,  such  a  tool  would  be  almost  useless 
(especially  for  collectors)  if  the  rest-structures 
cannot  be  identified  without  cutting  a  specimen. 
However  by  comparing  the  cross-sections  of  O. 
mustelina  with  the  external  features  of  the  shells, 
it  became,  apparent  that  this  is  not  the  case. 
Four  clues  —  which  may  work  jointly  or 
individually  —  can  help  to  locate  and  count 
rest-structures: 

1.  The  primary  stop  of  a  rest-structure  is 
marked  by  a  thick  protein  foil.  The  foil  appears 
on  the  outside  of  the  body  whorl  as  a 
longitudinal  dark  line  (Figure  4A).  In  some 
cases,  placing  the  shell  in  water  —  i.e.  changing 
the  refraction  of  light  passing  through  the 
external  glaze  —  emphasizes  the  protein  lines. 

2.  When  the  animal  restarts  growth,  the 
shell’s  pattern  undergoes  a  discontinuity  (Figure 
4B).  In  un-pattemed  specimens,  a  color 
transition  may  occur  (Figure  4C). 

3.  When  the  animal  is  close  to  rest,  it 
enlarges  the  activation  zone.  As  a  first  effect,  a 
slight  external  longitudinal  bulge  marks  any 
previous  position  of  the  shell’s  lip.  A  bulge  is 
detectable  by  sight  (especially  by  light 
reflection  against  the  external  gloss)  and  touch 
(Figure  4D). 

4.  As  a  second  effect,  the  medium  layer  is 
pushed  inwards  at  the  expense  of  the  internal 
layer.  If  the  color  of  the  activation  zone,  and  the 
medium  and  internal  layers  are  very  different 
(as  in  O.  mustelina),  a  longitudinal  color  band 
may  appear  inside  the  aperture  (Figure  4E). 

The  last  clue  is,  of  course,  the  less  suitable. 
Only  a  fraction  of  the  body  whorl  is  visible 
inside  the  aperture.  Moreover,  very  close  rest- 
structures  may  produce  coalescing  color  bands. 
As  for  the  other  three  clues  —  especially  when 
searched  in  species  distant  from  O.  mustelina  — 
problems  may  emerge  with  extremely  smooth 
shells  or  in  the  presence  of  heavily  pigmented 
external  glazes.  Finally,  in  the  very  adult  and 
gerontic  specimens,  the  rest-structures  are  so 


tight  that  their  thorough  count  becomes  almost 
impossible. 

TAXONOMIC  CONSEQUENCES 

In  defiance  of  the  old  criterion  to  identify 
juveniles,  sub-adults  and  adults,  the  aspect  of 
the  Olives’  lip  allows  for  various  interpretations. 
A  sharp  lip  may  denote  a  growing  juvenile,  sub¬ 
adult  or  adult.  A  moderately  thick  round  lip  may 
indicate  a  juvenile  or  a  sub-adult  during  rest,  or 
an  adult  close  to  rest.  Finally,  a  very  thick  round 
lip  may  belong  to  a  sub-adult  or  an  adult  during 
rest.  In  order  to  distinguish  the  correct  case,  it  is 
indispensable  to  estimate  the  specimen’s  age  by 
the  number  of  rest-structures  visible  on  the  body 
whorl.  If  this  is  not  done,  a  large  adult  with  a 
wedged  lip  can  be  mistaken  as  a  juvenile  giant 
or,  vice-versa,  a  small  sub-adult  with  a  round  lip 
as  an  adult  dwarf.  Going  from  this  to  serious 
taxonomic  consequences  is  a  short  step. 

In  2005,  Sterba  described  a  new  species  based 
upon  two  commercial  lots  of  eleven  specimens 
from  Kuantan,  on  the  east  coast  of  the  Malay 
peninsula,  and  of  four  specimens  with  no 
locality  data.  The  lots  included  six  “juveniles” 
and  nine  “adults”.  The  holotype  of  the  new 
species,  Oliva  virgata  Sterba,  2005,  belongs  to 
the  first  lot.  It  is  22.2  mm  long  and  is  deposited 
at  the  Museum  Haus  der  Natur-Cismar,  in 
Gromitz,  Germany  (HNC  64409),  together  with 
paratype  1  of  19.6  mm  (HNC  64410),  and 
paratype  7  of  20.1  mm  (HNC  64412).  Other 
eight  paratypes  are  in  Sterba ’s  collection  in 
Markkleeberg,  Germany.  The  species  has  about 
3.5  teleoconch  whorls  and,  on  an  ivory  or  light 
ocher  background,  displays  a  pattern  of  red- 
brown  zigzag  stripes,  hence  its  name  (Latin 
virgata  =  striped).  The  inside  of  the  aperture  is 
violet  [Sterba  2005:  75]. 

Comparisons  with  other  species  within  the  15- 
25  mm  length  class  and  with  similar  patterns  — 
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Oliva  rufofulgurata  Schepman,  1904;  Oliva 
panniculata  f.  williamsi  Melvill  &  Standen, 
1897;  Oliva  brettinghami  Bridgman,  1909;  and 
Oliva  faba  Marrat,  1867  (striped  form)  — 
revealed  the  soundness  of  the  new  taxon.  Even 
by  including  the  25-35  mm  class,  where  only 
Oliva  baileyi  f.  lenhilli  Petuch  &  Sargent,  1986, 
displays  a  similar  pattern,  the  result  remains 
unchanged.  At  least  one  detail  —  the  color  of 
the  aperture,  the  color  or  size  of  the  protoconch, 
the  length  of  the  zigzag  stripes,  the  plications  on 
the  parietal  wall,  the  spire  callus,  etc.  —  makes 
O.  virgata  different  from  any  other  species 
[Ibid.:  77]. 

The  comparisons  did  not  include  O.  mustelina. 
And  for  what  reason  should  it  be  included?  On  a 
light  ocher  background,  this  larger  species 
displays  a  net  of  overlapped  zigzags.  The 
pattern  is  relatively  constant  all  over  the 
distribution  range:  Malaysia,  Indonesia,  South 


and  East  China  Sea,  Philippines,  Japan  [Zeigler 
&  Porreca  1969:  74;  Petuch  &  Sargent  1986:  30 
and  41,  fig.  19;  Tursch  &  Greifeneder  2001:  372; 
Sterba  2004:  56;  Hunon,  Hoarau  &  Robin  2009: 
131].  The  only  exception  is  the  uniformly  beige 
O.  mustelina  f.  lanberti  Bert,  1984  (with  “n”, 
not  “m”),  from  South-West  Taiwan  [Bert  1984: 
7]  (Figure  7B). 

My  search  for  O.  virgata  initially  brought  in  the 
picture  of  a  specimen  from  Klebang,  on  the 
west  coast  of  the  Malay  peninsula,  about  250 
km  to  the  north  of  Singapore,  originally 
identified  as  O.  mustelina.  The  first  tangible  lot 
came  from  the  Changi  Coast  of  Singapore, 
about  300  km  to  the  south  of  the  type  locality.  It 
included  specimens  with  sharp  and  round  lips 
between  22.0  and  32.4  mm.  Interestingly 
enough,  while  the  small  shells  matched  the 
holotype  [ill.  Sterba  2005:  76,  pi.  5,  fig.  1],  the 


A 


Figure  5.  Comparison  between  Oliva  virgata  Sterba,  2005  and  Oliva  mustelina  Lamarck,  181 1:  A.  Location  of  rest-structures  in  a 
typical  O.  virgata-,  B.  Intergrades  from  O.  virgata  (upper  left)  to  O.  mustelina  (bottom  right).  All  specimens  from  Changi  Coast, 
Singapore. 
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large  ones  offered  an  assortment  of  intergrades 
between  O.  virgata  and  O.  mustelina',  a  situation 
emphasized  by  a  second  lot  of  shells  between 
28.3  and  33.2  mm  from  the  same  locality.  The 
suspicion  that  the  two  species  could  be 
interconnected  was  confirmed  by  a  third  lot  of 
specimens  between  26.8  and  32.9  mm,  from 
East  Coast  Park,  Singapore.  But  what  was  the 
level  of  the  interconnection? 

The  discovery  of  rest-structures  provides  part  of 
the  answer.  By  examining  the  holotype  of  O. 
virgata  and  other  identical  specimens,  it  is  easy 
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Figure  6.  Plot  graph  of  the  growth  factors  Lw  and  Lk 
(Lk  =  Distal  growth  factor;  Lw  =  Ab-axial  growth  factor)  for 
Oliva  mustelina  muslelina  Lamarck,  1811  (green  dots),  O. 
mustelina  mustelina  f.  lanberti  Bert,  1984  (violet  dots),  and  O. 
mustelina  ssp.  virgata  Sterba,  2015  (orange  dots). 


to  realize  that  only  one  or  two  protein  lines 
appear  on  their  last  whorl  (Figure  5A). 
Notwithstanding  their  round  lip,  these  shells  are 
juveniles  no  more  than  four  year  old,  gathered 
during  rest  (hence  their  “adult”  look  according 
to  the  old  misleading  growth  model).  As  the 
animal  develops,  the  zigzag  stripes  overlap  and 
tend  to  produce  the  netted  pattern  of  O. 
mustelina.  Adult  shells  more  than  six  year  old 
have  the  same  light  ocher  background,  the  same 
violet  aperture,  the  same  plication  structure  of 
the  parietal  wall,  and  the  same  small  and  dark 
brown  protoconch  of  O.  mustelina  (Figure  5B). 

If  no  doubt  remains  that  O.  virgata  and  O. 
mustelina  are  the  same  species,  the  first  being 
based  upon  juveniles  of  the  second,  the  answer 
about  their  interconnection  is  still  incomplete. 
The  striped  pattern  of  the  Malaysian  non-adults 
does  not  occur  with  the  same  frequency  all  over 
the  distribution  range  of  O.  mustelina.  Also  the 
relatively  exerted  spire  and  tapered  shape  of 
many  individuals  from  Klebang,  Singapore  and 
also  New  Guinea  is  less  usual  elsewhere.  The 
geographical  limitation,  corresponding  to  the 
west  and  southern  edge  of  the  range  of  O. 
mustelina,  suggests  that,  more  than  a  mere  form, 
O.  virgata  represents  a  Malaysian  and 
Indonesian  subspecies.  This  taxonomic  status  is 
supported  by  morphometric  analysis  (see  Table 
1  and  Figure  6). 

A  similar  case  involves  Oliva  mucronata  Marrat, 
1871,  originally  described  as  “Allied  to  O. 
mustelina,  but  distinguished  from  that  species 
by  its  fine  and  close  columellar  plaits.  The 
texture  and  pattern  are  also  different”  [Marrat 
1870-1871:  22,  no.  115;  pi.  XVII,  figs.  274, 
275].  Over  the  time,  Marrafs  description  and 
figures  have  been  variously  interpreted.  For 
Zeigler  and  Porreca  O.  mucronata  was  a 
synonym  of  Oliva  athenia  Duclos,  1840 
[Zeigler  &  Porreca  1969:  65].  Edward  J.  Petuch 
and  Dennis  M.  Sargent  considered  O. 
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mucronata  a  valid  species,  but  also  a  homonym 
of  Oliva  mucronata  d’Orbigny,  1850.  They 
created  the  new  name  Oliva  mucronalis  Petuch 
&  Sargent,  1986,  which  they  applied  to  a 
specimen  of  Oliva  dactyliola  Duclos,  1 840 
[Petuch  &  Sargent  1986:  79  and  pi.  7,  figs.  3,  4]. 
Sally  Diana  Kaicher  accepted  both  the  validity 
of  the  species  and  the  new  name,  which  she 
exemplified  by  one  of  Marrafs  two  syntypes  at 
the  Merseyside  County  Museum  —  today’s 
World  Museum  —  of  Liverpool  [Kaicher  1988: 
no.  5256].  Tursch  and  Greifeneder  also  opted 
for  the  species’  validity.  They  noted,  however, 
that  its  renaming  was  unjustified,  because 
Alcide  d’Orbigny’s  species  is  not  an  Oliva 
[Tursch  &  Greifeneder  2001:  454].  In  fact,  it  is 
the  Eocene  fossil  Pseudolivella  mucronata 
(d’Orbigny,  1850).  The  two  authors  illustrated 
Marrafs  taxon  with  three  specimens  from 
Hansa  Bay,  Papua-New  Guinea  [Ibid.:  348-349; 
col.  pi.  15,  figs.  7-9],  which  hardly  resemble  the 
selected  lectotype  [ill.  Ibid.:  526-527,  pi.  T-29, 
fig.  1],  Jorgen  Hylleberg  and  Richard  N. 
Kilbum  listed  O.  mucronata  from  Nha-Trang, 
Vietnam,  as  different  from  both  O.  mustelina 
and  O.  athenia.  Regrettably,  they  did  not 
accompany  the  corresponding  entries  in  their 
check-list  of  Vietnamese  mollusks  with  figures 
[Hylleberg  &  Kilbum  2003:  92-93].  A  puzzled 


Sterba  considered  the  species  both  a  synonym 
of  O.  athenia  [Sterba  2004:  90],  perhaps  by 
referring  to  Marrat’s  second  syntype  [ill.  Tursch 
&  Greifeneder  2001:  524-525,  pi.  T-28,  fig.  8], 
and  a  valid  species  [Sterba  2004:  153],  Finally 
Christian  Hunon,  Andre  Hoarau  and  Alain 
Robin  claimed  that  O.  mucronata  is  a  dwarf 
form  of  O.  mustelina  from  Vietnam  [Hunon, 
Hoarau  &  Robin  2009:  130-131],  which  they 
illustrated  with  a  juvenile  of  O.  m.  mustelina. 

The  already  mentioned  lectotype  of  O. 
mucronata  is  16.6  mm  high.  Its  last  whorl 
shows  only  two  major  protein  lines  which,  in 
addition  to  the  thickened  lip,  suggests  that  the 
shell  is  at  maximum  of  four  years  old.  It  is  a 
juvenile  or  sub-adult  gathered  during  rest.  An 
almost  identical  find  from  Nha-Trang,  Vietnam, 
fully  adult  and  30.8  mm  high  (Figure  1C) 
confirms  the  recent  claim  that  O.  mucronata  is 
an  O.  mustelina.  It  is,  however,  not  a  dwarf 
form.  The  shell  is  characterized  by  an  overall 
shape  close  to  the  northern  typical  subspecies  O. 
m.  mustelina  (Figure  7A),  and  a  pattern  close  to 
the  southern  subspecies  O.  m.  virgata  (Figure 
7D).  Until  a  suitable  number  of  specimens  is 
available  for  morphometric  analysis,  caution 
suggests  to  provisionally  consider  O.  mucronata 
a  color  form  of  O.  m.  mustelina. 


Nw 

Tw 

( max  ) 

W/H 

(%) 

Lk 

Lw 

Plicae 

( means ) 

O.  m.  mustelina 

ca.  3.25 

5.0 

0.52  ±0.02 

1.253  ±0.048 

1.922  ±0.071 

10.5/2.4/3.4 

O.  m.  lanberti 

n.a. 

4.7 

0.53  ±0.02 

1.253  ±0.012 

1.855  ±0.066 

11.5/2.5/5.5 

O.  m.  virgata 

ca.  3.25 

4.8 

0.49  ±0.02 

1.240  ±0.042 

1.799  ±0.084 

11.5/2.8/3.6 

Table  1.  Data  comparison  between  Oliva  mustelina  mustelina  Lamarck,  1811,0.  mustelina  mustelina  f.  lanberti  Bert,  1984,  and  0. 
mustelina  ssp.  virgata  Sterba,  2005  (Nw  =  Nuclear  whorls;  Tw  =  Teleoconch  whorls;  W/H  =  Width/High  ratio;  Lk  =  Distal  growth 
factor;  Lw  =  Ab-axial  growth  factor). 
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Figure  7.  Taxonomic  reassessment:  A.  Oliva  mustelina  mustelina  Lamarck,  1811  from:  a.  Japan,  b.  Taiwan,  c.  East  China  Sea; 

B.  Oliva  mustelina  mustelina  f.  lanberti  Bert,  1984,  Taiwan;  C.  Oliva  mustelina  mustelina  f.  mucronata  Marrat,  1871,  Nha-Trang, 
Vietnam;  D.  Oliva  mustelina  ssp.  virgata  Sterba,  2015:  d.  East  Coast  Park,  Singapore,  e.  Changi  Coast,  Singapore  (juvenile  and 
adults),/  Milne  Bay,  New  Guinea  (juvenile  and  adult). 
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CONCLUSIONS 

For  a  special  mindset,  while  evaluating  a  shell, 
collectors  are  far  from  considering  that  what 
they  have  at  hand  represents  an  instant  in  the 
life  of  a  living  being.  The  idea  that  the  shell 
would  have  been  different  if  gathered  a  few 
years  (or  even  a  few  weeks)  earlier  or  later,  only 
emerges  for  those  gastropods  undergoing 
remarkable  age-related  changes.  If  differences 
are  negligible,  or  if  the  shell’s  growth  stage  is 
determined  upon  wrong  prejudices,  the  strong 
desire  to  create  a  new  name  easily  prevails.  As  a 
result,  a  non-adult  specimen  can  be  perceived  as 
the  representative  of  a  new  species,  rather  than 
as  a  young  member  of  the  already  described 
species  to  which  it  belongs. 

The  discovery  of  rest-structures  and  their  use  to 
estimate  the  age  of  an  Olive,  will  hopefully  help 
to  relocate  a  few  problematic  taxa  and  avoid  any 
further  creation  of  ephemeral  species.  A  name 
should  only  be  given  if  the  type  material  has 
been  previously  tested  for  the  presence  of  real 
adults.  In  fact,  unchecked  material  could  be 
taxonomically  “dangerous”.  Not  only  could  it 
be  the  result  of  a  pre-selection  made  by 
fishermen  or  dealers,  but  there  is  no  evidence 
that  a  non-adult  Olive  would  look  the  same 
(except  for  the  size)  if  it  would  have  lived 
another  few  years.  Rather,  evidence  shows  that 
non-adults  may  be  very  different  from  adults,  as 
in  the  case  of  O.  mustelina. 

The  discovery  of  rest-structures  also  has 
relevant  ecological  implications.  When  before 
living  specimens,  responsible  collectors  should 
evaluate  whether  they  are  adults  that  have 
already  had  the  possibility  to  mate  and  multiply, 
or  juveniles  and  sub-adults,  which  must  be 
given  the  opportunity  to  reach  maturity.  While 
no  objective  criterion  is  available  to  distinguish 
an  Olive’s  growth  stage,  the  answer  rests  upon 
the  collector’s  personal  skill:  experience  could 


inspire  collectors  to  pick  up  only  a  fraction  of 
the  findings  or  the  larger  ones.  But  once  a 
reliable  criterion  is  available  to  estimate,  the  age 
and  growth  stage  of  a  specimen,  no  excuse  can 
justify  indiscriminate  collecting.  Olives’ 
longevity,  which  averages  twelve  years  for  a 
medium  size  species  (and  likely  longer  for 
bigger  species)  should  inspire  selection  of  only 
very  mature  shells. 

Unfortunately,  no  wise  course  had  been 
followed  in  the  last  decades.  The  sad  behavior 
of  gathering  everything  is,  in  fact,  a  testament  to 
the  progressive  disappearance  of  large 
specimens.  If  Olives  have  to  survive  an  intense 
“massive  mortality”  from  natural  predators 
when  they  are  juveniles  [Tursch,  Ouin  & 
Bouillon  1995:  35-36],  and  a  human  spoliation 
at  any  age,  only  very  few  individuals  will  be 
able  to  reach  15  years  of  age.  If  you  are  an 
Olive  shell  collector,  just  ask  yourself:  How 
many  Oliva  bulbosa  (Roding,  1798)  larger  than 
50  mm  do  I  have?  Very  likely,  the  answer  will 
be:  None.  Yet,  such  large  specimens  from 
unspoiled  seas  were  rather  frequent  in  the 
nineteenth  century  collections. 

ACKNOWLEDGMENTS 

I  thank  Karen  Giacobassi  for  her  kind  revision 
of  the  English  text;  Cesare  Brizio  for  his 
comments  on  the  first  draft  of  this  paper; 
Giovanni  Confortini  for  his  support  and  gift  of 
about  0.5  kg  of  O.  m.  mustelina  from  East  China 
Sea  to  be  sacrificed  on  the  altar  of  science; 
Andy  Tan  for  sending  an  image  of  O.  m.  virgata 
from  Klebang;  “Royston”  Koh  Lai  Peng  for 
kindly  providing  pictures  of  the  living  animal  of 
Oliva  m.  virgata  for  study,  and  a  suitable 
number  of  specimens  from  Changi  Coast  and 
East  Coast  Park,  Singapore. 


223 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


REFERENCES 

Arrighetti,  F.,  V.  Teso,  T.  Brey,  and  P. 
Penchaszadeh.  2012.  Age  and  Growth  of 
Olivancillaria  Deshayesiana  (Gastropoda: 
Olividae)  in  the  Southwestern  Atlantic  Ocean. 
Malacologia  55(1):  163- 170. 

Bert,  C.,  1984.  New  Form  of  Oliva  Mustelina 
Lamarck,  1811  from  SW  Taiwan.  Bulletin  of 
Malacology  R.O.C.  10:7-8. 

Goldberg,  R.L.  2016.  Olive  Shells  Don’t  Care 
What  You  Call  Them.  Festivus  48(3):  189- 
192. 

Greifeneder,  D.  1981.  Beitrage  zur  Kenntnis 
der  Olividae/Contributions  to  the  study  of 
Olividae,  “Acta  conchyliorum  1”,  Darmstadt, 
Club  Conchylia. 

Hunon,  C.,  A.  Hoarau,  A.  Robin.  2009. 

Olividae  (Mollusca,  Gastropoda):  Revue 
Exhaustive  des  Especes  Recentes  du  Genre 
Oliva  -  A  Complete  Survey  of  Recent  Species 
of  the  Genus  Oliva ,  Hackenheim, 

ConchBooks. 

Hylleberg,  J.  &  R.N.  Kilburn.  2003.  Marine 
Molluscs  of  Vietnam.  Phuket  Marine 
Biological  Center  Special  Publication  28:5- 
299. 

Kaicher,  S.D.,  1988.  Card  catalogue  of  World- 
Wide  Shells,  “Pack  #51  -  Olividae  Part  III”, 

St.  Petersburg  (FLA),  S.D.  Kaicher. 


Marrat,  F.P.,  1870-1871.  “Oliva  Bruguiere”,  in 
G.B.  Sowerby  II,  Thesaurus  Conchyliorum, 
or,  Monographs  of  Genera  of  Shells,  London, 
Sowerby,  1847-1887,  5  vols.:  vol.  4  (1880), 
pt.  29  (1870),  pis.  I-XIV;  pt.  30  (1871),  pis. 

xv-xxv. 

Petuch,  E.J.,  D.M.  Sargent.  1986.  Atlas  of  the 
Living  Olive  Shells  of  the  World, 
Charlottesville  (VA),  The  Coastal  Education 
&  Research  Foundation  (CERF). 

Sterba,  G.H.,  2004.  Olividae:  A  Collectors 
Guide,  Hackenheim,  ConchBooks. 

Sterba  ,G.H.,  2005.  Eine  neue  Art  der  Familie 
Olividae  von  Malaysia,  Schriften  zur 
Malakozoologie  aus  dem  Haus  der  Natur- 
Cismar  22:75-78. 

Stohler,  R.,  1969.  Growth  Study  in  Olivella 
biplicata  (Sowerby,  1825),  The  Veliger 
1 1(3):259-267. 

Tursch  ,B.,  J.-M.Ouin  &  J.  Bouillon.  1995. 

On  the  Structure  of  a  Population  of  Oliva 
oliva  (L.,  1758)  in  Papua  New  Guinea 
(Studies  on  Olividae  22).  Apex  10  (2/3):29- 
38. 

Tursch,  B.  &  D.  Greifeneder.  2001.  Oliva 
Shells.  The  genus  ‘Oliva  ’  and  the  Species 
problem.  Recanati  (Italy),  Tecnostampa. 

Zeigler,  R.F.  &  H.C.  Porreca.  1969.  Olive 
Shells  of  the  World.  Rochester  (NY), 
Rochester  Polychrome  Press  Inc. 


Interesting  find: 

Limaria  hemphilli  (Hertlein  &  Strong, 
1946)  photographed  by  Club  member 
Robyn  Waayers  in  Mission  Bay,  San 
Diego. 


224 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


A  New  Genus  and  a  New  Subspecies  of  Olive  Shell  (Olividae:  Olivinae) 

from  the  Eastern  Pacific  Ocean 

Edward  J.  Petuch  1  and  David  P.  Berschauer 2 
1  Department  of  Geosciences,  Florida  Atlantic  University,  Boca  Raton,  Florida  33431 

epetuch@fau.edu 

2  25461  Barents  Street,  Laguna  Hills,  California  92653 
shellcollection@hotmail.com 


ABSTRACT  A  new  genus  of  olivine  olivid,  Felicioliva  n.  gen.,  is  described  from  the  Panamic  and 
Peruvian  Molluscan  Provinces.  This  new  Eastern  Pacific  endemic  genus  contains  three  species:  F. 
peruviana  (Lamarck,  1811),  which  ranges  from  northern  Peru  south  to  southern  Chile  (Peruvian 
Molluscan  Province);  F.  kaleontina  (Duclos,  1835),  which  ranges  from  the  Gulf  of  California  south 
to  northern  Ecuador  and  the  Galapagos  Islands  (Panamic  Molluscan  Province);  and  a  new  subspecies, 
F.  kaleontina  chimu  n.  subsp.  (described  here),  which  is  confined  to  southern  Ecuador  and  northern 
Peru  (extreme  southernmost  Panamic  Molluscan  Province). 

KEY  WORDS  Olividae.  Felicioliva .  Eastern  Pacific.  Ecuador.  Peru.  Panamic  Molluscan  Province. 


Peruvian  Molluscan  Province 

INTRODUCTION 

Based  upon  research  conducted  over  the  past 
four  years  (Petuch,  2013;  Petuch  and  Myers, 
2014;  Petuch  and  Berschauer,  2017),  the 
Panamic  and  Peruvian  Molluscan  Provinces  of 
the  Eastern  Pacific  Ocean  are  now  known  to 
contain,  altogether,  one  of  the  richest  olivine 
olivid  faunas  found  anywhere  in  the  world’s 
oceans.  This  new  biodiversity  data  will  be 
summarized  in  an  upcoming  book  on  tropical 
marine  molluscan  biogeography  (Petuch, 
Berschauer,  and  Myers,  in  press).  To  date,  28 
species  of  olivine  gastropods  are  known  from 
this  area  and  were  found  to  belong  to  five 
separate  genera.  These  higher  taxa  include: 
Porphyria  Linnaeus,  1758  (type:  Porphyria 
porphyria)',  Americoliva  Petuch,  2013  (type: 
Americoliva  say  ana );  Strephonella  Dali,  1909 
(type:  Strephonella  undatella);  Vullietoliva 
Petuch  and  Berschauer,  2017  (type:  Vullietoliva 
splendidula );  and  Felicioliva  Petuch  and 


Berschauer,  new  genus,  (type  species: 
Felicioliva  kaleontina ).  Of  these.  Porphyria, 
Vullietoliva,  and  Strephonella,  are  restricted  to 
the  Panamic  Molluscan  Province,  and  with  only 
Felicioliva  being  found  in  both  the  Panamic  and 
Peruvian  Molluscan  Provinces.  The  fifth  genus, 
Americoliva,  is  found  in  both  the  Eastern  Pacific 
(Panamic  Molluscan  Province)  and  western 
Atlantic  (Carolinian,  Caribbean,  and  Brazilian 
Molluscan  Provinces)  and  comprises  the  largest 
complex,  with  20  species  being  found  in  the 
Panamic  Province  and  over  30  species  in  the 
western  Atlantic  ( see  Petuch,  2013).  The  new 
olivid  genus  Felicioliva  is  described  here. 

SYSTEMATICS 

(taken  from  Bouchet  and  Rocroi,  2005) 

Class  Gastropoda 
Subclass  Orthogastropoda 
Superorder  Caenogastropoda 
Order  Sorbeoconcha 
Suborder  Hypsogastropoda 
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Infraorder  Neogastropoda 
Superfamily  Olivoidea 
Family  Olividae 
Subfamily  Olivinae 

Genus  Felicioliva  Petuch  and  Berschauer, 
new  genus 

Diagnosis:  Shells  small  for  family,  fusiform  or 
inflated,  with  rounded  and  sloping  shoulders 
and  proportionally  low  spires;  although  glossy, 
shell  finish  characteristically  is  softer  than 
typical  olivine  olivids  and  often  has  slightly  dull 
appearance;  shell  colors  generally  subdued,  with 
base  color  being  pale  tan,  orange,  or  grayish-tan, 
overlaid  with  variable  amounts  of  tan  zig-zag 
flammules,  irregular  spots,  and  longitudinal 
lines;  edge  of  filament  channel  bordered  with 
large,  prominent,  irregularly-spaced  amorphous 
brown  flammules;  columella  only  partially  lined 
with  teeth  and  plications,  with  being  absent  on 
posterior  1/4  to  1/3;  columellar  teeth,  when 
present,  proportionally  small  and  closely- 
packed,  sometimes  bifurcated;  protoconchs 
proportionally  very  large,  rounded,  domelike, 
composed  of  2  !4  whorls. 

Type  Species:  “Oliva”  kaleontina  Duclos, 
1835  (Figure  IB),  from  the  Panamic  Molluscan 
Province  of  the  Eastern  Pacific  Ocean. 

Other  Species  in  Felicioliva :  Besides  the  type 
species,  other  taxa  within  the  new  genus  include: 
Felicioliva  kaleontina  chimu  Petuch  and 
Berschauer,  new  subspecies,  which  ranges  from 
southern  Ecuador  and  northern  Peru  (described 
in  the  following  sections;  Figure  1A); 
Felicioliva  peruviana  (Lamarck,  1811),  which 
ranges  from  northern  Peru  south  to  southern 
Chile  (Figure  1C). 

Range:  The  new  genus  ranges  from  Cabo  San 
Lucas,  Baja  California  del  Sur,  Mexico  and  the 
Gulf  of  California  south  to  Lambayeque  District, 


northern  Peru  and  the  Galapagos  Islands.  It  is 
restricted  to  the  Panamic  and  Peruvian 
Molluscan  Provinces.  Members  of  the  genus 
occur  in  depths  ranging  from  intertidal  to  more 
than  50  m. 

Etymology:  Named  for  Felicia  Weisbrot 
Berschauer,  of  Laguna  Hills,  California,  wife  of 
the  junior  author  and  patient  supporter  of  our 
research  on  molluscan  systematics  and 
biogeography. 

Discussion:  We  recently  (Petuch  and 

Berschauer,  2017)  placed  the  type  species  of 
Felicioliva  {“Oliva”  kaleontina  Duclos,  1835) 
in  our  genus  Vullietoliva,  along  with  the 
widespread  Panamic  Province  V.  splendidula 
(Sowerby  I,  1825)  (type  species)  and  the  Cocos 
Island  endemic  V.  foxi  (Stingley,  1984).  Further 
study  has  now  shown  that  “Vullietoliva” 
kaleontina  does  not  belong  in  that  genus,  but  is 
actually  much  closer,  conchologically,  to  the 
Peruvian  and  Chilean  “Oliva”  peruviana 
(Lamarck,  1811)  and  is  now  considered  to  be 
congeneric  with  its  southern  relative.  They  are 
both  here  placed  in  our  new  genus  Felicioliva. 
Having  more  robust  and  thicker  shells  with 
proportionally  larger  and  more  rounded 
protoconchs,  Felicioliva  species  differ 
significantly  from  either  of  the  two  known 
species  of  Vullietoliva.  The  columellar  pications 
of  Vullietoliva  species  are  much  coarser, 
proportionally  larger,  and  line  almost  the  entire 
length  of  the  columellar  area.  Those  of 
Felicioliva  species  are  finer  in  structure,  are 
often  reduced  or  almost  obsolete,  and  are 
present  only  on  the  anterior  part  of  the 
columellar  area.  Members  of  Vullietoliva  also 
typically  exhibit  two  broad  bands  of  dark  brown 
that  are  marked  with  numerous  small  triangles 
and  “tent  markings”.  These  bands  and  triangular 
markings  are  absent  on  members  of  Felicioliva. 
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NEW  SOUTHERN  SUBSPECIES 

Preliminary  faunal  surveys  have  shown  that  the 
area  extending  from  Manta,  Manabi  Province, 
Ecuador  south  to  Lambayeque  District,  Peru 
contains  a  distinct  and  highly  endemic 
molluscan  fauna.  Some  of  the  more  important 
gastropods  that  are  endemic  to  this  extreme 
southernmost  end  of  the  Panamic  Province 
include  the  muricid  Homalocantha 
multicrispata  (Dunker,  1869)  and  the  olivids 
Americoliva  polpasta  radix  (Petuch  and  Sargent, 
1986),  Americoliva  mcleani  Petuch  and  Myers, 
2014,  Strephonella  undatella  ecuadoriana 
Petuch  and  Sargent,  1986,  and  a  new  subspecies 
of  the  widespread  Panamic  Province  Felicioliva 
kaleontina  (Duclos,  1835).  This  new  taxon  is 
described  here  and  the  holotype  is  deposited  in 
the  molluscan  type  collection  of  the  Department 
of  Malacology,  Los  Angeles  County  Museum  of 
Natural  History,  Los  Angeles,  California  and 
bears  an  LACM  catalog  number. 

Felicioliva  kaleontina  chimu  Petuch  and 
Berschauer,  new  subspecies 
(Figure  1A) 

Description:  Shell  characteristically  larger  than 
nominate  subspecies,  elongate  and  fusiform, 
cylindrical,  with  sloping  shoulder;  spire 
proportionally  low,  broadly  subpyramidal,  with 
large,  thickened,  rounded  callus  covering 
individual  spire  whorls;  shell  base  color  pale  tan 
or  grayish-tan,  overlaid  with  numerous  closely- 
packed,  small,  pale  tan  irregular  flammules  and 
spots;  shoulder  and  edge  of  filament  channel 
marked  with  wide,  prominent  alternating  dark 
brown  and  cream  white  irregular  patches  and 
flammules;  aperture  proportionally  narrow, 
widening  toward  anterior  end,  pale  violet  or 
purple  within  interior;  columella  teeth  fine, 
proportionally  small,  bifurcated,  absent  on 
posterior  half  of  columella; 


Type  Material:  HOLOTYPE:  length  33.3  mm, 
width  15.3  mm,  from  off  Isla  Lobos  de  Afuera, 
northern  Peru,  LACM  3477;  Other  material 
examined:  length  37  mm,  width  17  mm,  from 
the  same  locality  as  the  holotype,  in  the  research 
collection  of  the  senior  author;  length  35.4  mm, 
width  15.8  mm,  same  locality  as  the  holotype, 
in  the  research  collection  of  the  junior  author;  3 
specimens,  lengths  41  mm  to  42  mm,  from 
Mancora,  dto  Piura,  north  Peru,  in  the  research 
collection  of  Pierre  Recourt,  Egmond  aan  Zee, 
Netherlands. 

Type  Locality:  Trawled  by  fishermen  from  SO¬ 
TO  m  depth  north  of  Isla  Lobos  de  Afuera,  Piura 
District,  northern  Peru. 

Range:  Known  only  from  the  extreme 
southernmost  limit  of  the  Panamic  Molluscan 
Province,  from  Manta,  Manabi  Province, 
Ecuador  south  to  Isla  Lobos  de  Afuera,  Piura 
District  and  Lambayeque  District,  Peru. 

Ecology:  Felicioliva  kaleontina  chimu  lives  in 
deeper  water  areas,  in  depths  of  30-50  m, 
offshore  of  southern  Ecuador  and  northernmost 
Peru,  where  it  is  found  on  coarse  sand  seafloors 
and  cool,  high-productivity  waters. 

Etymology:  The  new  taxon  honors  the  Chimu 
Civilization,  which  flourished  along  the  coast  of 
northern  Peru  (in  the  area  where  the  new  olive 
subspecies  occurs)  between  the  12th  and  15th 
centuries.  With  their  great  advances  in 
technology,  agriculture,  art,  and  governance,  the 
Chimu  heavily  influenced  the  subsequent  Inca 
Civilization. 

Discussion:  The  new  southern  subspecies 
differs  from  the  nominate  subspecies  in  being  a 
larger  and  more  elongated  shell  with  a 
proportionally  longer  body  whorl  and  in  having 
a  less-sloping  shoulder  and  proportionally  much 
lower  spire.  The  nominate  subspecies  is  also  a 
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more  colorful  shell,  with  vivid  patterns  of  large 
dark  reddish-brown  zig-zag  flammules  and 
longitudinal  lines,  overlying  a  background  color 
of  pale  orange  and  pink.  The  new  subspecies,  on 
the  other  hand,  is  a  much  less  colorful  shell, 
with  a  base  color  of  pale  drab  grayish-yellow  or 
pale  yellow  tan,  overlaid  with  small,  widely 
scattered  pale  brown  longitudinal  flammules 
and  speckles.  The  spire  whorls  also  differ 
between  the  two  subspecies;  with  the  nominate 
subspecies  having  narrower  and  more  protracted 
spire  whorls  that  are  only  partially  covered  with 
a  thin  whitish  callus,  while  chimu  has  broader 
and  lower  spire  whorls  that  are  almost 
completely  covered  with  a  thick,  rounded, 
whitish  callus. 
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Taxonomic  Note: 

A  new  volute  subspecies 
Callipara  africana  pumila  Bail  & 
Aiken,  2017  was  recently 
described  from  the  southern 
waters  of  Natal,  South  Africa,  in 
the  KwaZulu-Natal  Province. 
These  small  pale  volutes  are 
geographically  isolated  from  the 
nominal  species  by  120  km.  (P. 
Bail  &  R.  Aiken,  2017.  A  new 
subspecies  of  Callipara 
( Callipara )  (Gastropoda: 
Volutidae)  from  the  southern 
coast  of  Natal,  South  Africa. 
Novapex  18(l-2):35-39.) 
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Figure  1.  Members  of  the  new  olivid  genus  Felicioliva  Petuch  and  Berschauer. 

A=  Felicioliva  kaleontina  chimu  Petuch  and  Berschauer,  new  subspecies.  Holotype,  length  33.3  mm,  from  30-40  m  depth  north  of  Isla 
Lobos  de  Afuera,  Piura  District,  Peru,  LACM  3477;  B=  Felicioliva  kaleontina  (Duclos,  1835),  length  28  mm,  from  20  m  depth  off 
Mazatlan,  Sinaloa,  Mexico,  in  the  research  collection  of  the  senior  author  (type  species  of  the  new  genus  Felicioliva );  C=  Felicioliva 
peruviana  (Lamarck,  1811),  length  45.2  mm,  from  6-8  m  depth  off  Quintero,  Chile,  in  the  research  collection  of  the  junior  author. 
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Description  of  a  new  Marginella:  Marginella  martiae  from 
the  East  Coast  Province,  South  Africa 
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ABSTRACT  Description  of  a  new  species,  Marginella  martiae ,  from  the  East  Coast  Province, 
South  Africa.  The  new  species  is  compared  to  M.  philipi,  S.G.Velsman,  2013,  M.  viljoenae 
S.G. Veldsman,  2013,  M.  scitula  Turton,  1932,  M.  rabrocincta,  Turton,  1932  and  M.  millardi  Lussi, 
1993. 

KEYWORDS  Marginella,  martiae,  philipi,  viljoenae,  scitula,  rubrocincta,  millardi,  East  Coast 
Province,  South  Africa. 


INTRODUCTION 

After  studying  this  group  of  Marginella  from 
the  East  Coast  Province  {see  Figure  1)  intensely 
over  the  last  couple  of  years,  a  couple  of  shells 
(all  alike)  were  found  that  did  not  fit  in  with  any 
of  the  current  descriptions.  These  are  described 
as  a  new  species,  Marginella  martiae  (Figure 
2.1  and  Figure  3)  and  compared  to  species 
closely  related,  such  as: 

Marginella  millardi  Lussi,  1993  (Figure  2.6)  - 
discussed  and  illustrated  in  Lussi  (1993), 
Veldsman,  S.G  .(2013d)  and  Lussi  (2013); 
Marginella  philipi  S.G.Velsman,  2013  (Figure 
2.5)  -  discussed  and  illustrated  in  Veldsman, 
SG  (2013d); 

Marginella  rubrocincta  Turton,  1932  (Figure 
2.3)  -  discussed  and  illustrated  in  Turton  (1932) 
and  Veldsman  S.G.  et  al.  (2014); 

Marginella  scitula  Turton,  1932  (Figure  2.2)  - 
discussed  and  illustrated  in  Turton  (1932)  and 
Veldsman,  S.G.  (2013c); 

Marginella  viljoenae  S.G.  Veldsman,  2013 
(Figure  2.4)  -  discussed  and  illustrated  in 
Veldsman,  S.G.  (2013c). 

All  the  above  mentioned  species  occur  from  the 
Central  East  Coast  Sub-Province  to  Algoa  Sub- 


Province,  East  Coast  Province,  South  Africa 
(see  Figure  1). 

There  are  numerous  other  species  included  in 
this  group  of  Marginella,  such  as: 

Marginella  albocincta  G.B.Sowerby  I,  1846  - 
described  by  Sowerby,  GB  (1846)  and 
illustrated  by  Sowerby,  GB  (1847),  Reeve  (1865) 
and  Veldsman  S.G.  (2013b); 

Marginella  albospira  S.G. Veldsman,  2013  - 
discussed  and  illustrated  in  Veldsman  S.G. 
(2013b); 

Marginella  arcanus  S.G. Veldsman,  Aiken  & 
J.H. Veldsman,  2014  -  discussed  and  illustrated 
in  Veldsman  SG  et  al.  (2014); 

Marginella  evansorum  J.H.Veldsman, 
S.G. Veldsman  &  Aiken,  2012  -  discussed  and 
illustrated  in  Veldsman  J.H.  et  al.  (2012)  and 
Veldsman  S.G.  &  Aiken  (2015); 

Marginella  falsbayensis  J.H.Veldsman  & 
S.G. Veldsman,  2012  -  discussed  and  illustrated 
in  Veldsman  JH  &  Veldsman  SG  (2012)  and 
Veldsman  S.G.  &  Veldsman  J.H.  (2014); 
Marginella  fuscopicta  Turton,  1932  -  discussed 
and  illustrated  in  Turton  (1932)  and  Veldsman 
S.G.  (2013a); 

Marginella  joanmassierae  Bozzetti,  1992  - 
discussed  and  illustrated  in  Bozzetti  (1992); 
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Marginella  lutea  G.B.Sowerby  III,  1889  - 
discussed  and  illustrated  in  Veldsman  S.G. 
(2015); 

Marginella  maculata  S.G. Veldsman,  2013  - 
discussed  and  illustrated  in  Veldsman  S.G. 
(2013a); 

Marginella  monozona  Turton,  1932  -  discussed 
and  illustrated  in  Turton  (1932)  and  Veldsman, 
S.G.  (2014a); 

Marginella  obliquum  S.G.Veldsman,  Aiken  & 
J.H. Veldsman,  2014  -  discussed  and  illustrated 
in  Veldsman  S.G.  et  al.  (2014); 

Marginella  piperata  Hinds,  1 844  -  described  in 
Hinds  (1844),  discussed  and  illustrated  in 
Veldsman  S.G.  et  al.  (2014)  and  Veldsman,  S.G. 
(2015); 

Marginella  puniceus  S.G.Veldsman,  2014  - 
discussed  and  illustrated  in  Veldsman,  S.G. 
(2014a); 


Marginella  roseafasciata  Massier,  1993  - 
discussed  and  illustrated  in  Massier  (1993)  and 
Lussi  (2013); 

Marginella  tentoria  Lussi,  2013  -  discussed  and 
illustrated  in  Lussi  (2013); 

Marginella  textilis  S.G.Veldsman  & 
J.H. Veldsman,  2014  -  discussed  and  illustrated 
in  Veldsman  S.G.  &  Veldsman  J.H.  (2014); 
Marginella  velliesi  S.G.Veldsman  &  Aiken, 
2015  -  discussed  and  illustrated  in  Veldsman 
S.G.  &  Aiken  (2015). 

All  of  these  shells  are  mainly  fusiform-oval,  has 
no  labial  denticles  and  or  posterior  notch 
developed,  and  callus  slightly  developed  on 
columella.  But  none  of  these  species  compare 
to  M.  martiae  regarding  over-all  appearance  and 
color  pattern. 
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Figure  1.  The  Central  East  Coast  Sub-Province  to  the  Algoa  Sub-Province,  East  Coast  Province,  illustration  of  the  Sub-Provinces  and 
major  towns  where  specimens  were  collected  (modified  after  Veldsman  S.G.  2014b  &  2014c). 
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Marginellci  martiae  n.  sp. 

(Figures  2.1,  3.1  to  3.4) 

Description:  The  shell  is  moderately  large  in 
size  (average  16mm),  broadly  biconical.  Shell 
surface  smooth,  spire  low  (approximately  24% 
of  shell  length).  Round  apex,  light  grey  in  color. 
No  labial  denticles  or  posterior  notch  present. 
Columella  with  four  continuous  plications, 
making  up  more  than  half  of  the  columella,  with 
lower,  fourth  plica  ending  at  the  lower  edge  of 
shell.  Little  callus  present.  Aperture  broad,  off- 
white  to  slightly  cream  in  color,  straight  lip. 

Spire  off-white  to  grey  background,  broad  dark 
grey  band  around  spire  with  small  off-white 
block-like  markings,  with  a  very  thin  lighter 
colored  thin  band  on  the  lower  portion  around 
spire.  Background  color  of  the  body  whorl  off- 
white  to  light  grey  with  plenty  of  thin  bands  of 
cream  to  light  brown  markings,  sometimes  a 
dark  grey.  Coloration  of  bands  are  as  follow:  a 
very  light,  but  not  prominent  thinner  patterned 
band  below  shoulder,  followed  by  a  darker 
broad  patterned  band,  followed  by  a  thinner 
patterned  band  ending  at  base  with  a  broad  dark 
patterned  band.  Reddish  marking  visible  on 
lower  plicae.  Moderately  thick  lip,  reddish- 
brown  markings  on  the  outer  margin. 

The  Holotype  of  M.  martiae  is  illustrated  in 
Figure  2.1,  and  has  been  donated  to  the  Natal 
Museum,  South  Africa  (NMSA),  ID  Number: 
P0991/T4219. 

Type  and  distribution:  Type  locality  of  the 
Holotype  of  M.  martiae  is  off  the  coast  of  Port 
Elizabeth  (33°51.5'S  &  25°44.1’E),  Algoa  Sub- 
Province,  East  Coast  Province,  South  Africa, 
scuba  at  a  depth  of  25m. 

This  species  have  so  far  only  been  recorded  in 
the  Algoa  Sub-Province,  East  Coast  Province. 


Specimens  were  collected  on  the  beach  and 
from  depths  of  15-65m. 

The  Holotype  of  M.  martiae  is  illustrated  in 
Figure  2.1.  The  type  material  is  as  follows: 


Holotype: 

16.23  x  9.40  mm  (Figure  2.1); 
Port  Elizabeth  (33°51.5'S  & 
25044.1’E),  Algoa  Sub-Province; 
Scuba  25m,  on  sand;  Coll.  Natal 
Museum  South  Africa  (NMSA), 
ID  No:  P0991/T4219.  Donated 
by  S.G.  Veldsman. 

Paratype  1: 

16.85  x  9.23  mm  (Figure  3.1); 
Jeffreys  Bay,  Algoa  Sub- 
Province;  Dredged  65m; 
Veldsman  Collection. 

Paratype  2: 

16.03  x  8.71  mm  (Figure  3.2); 
Jeffreys  Bay,  Algoa  Sub- 
Province;  Dredged  65m; 
Veldsman  Collection. 

Paratype  3: 

16.03  x  8.71  mm  (Figure  3.3); 
Port  Elizabeth,  Algoa  Sub- 
Province;  Scuba  25m;  Veldsman 
Collection. 

Paratype  4: 

15.39  x  8.32  mm;  Port  Elizabeth, 
Algoa  Sub-Province;  Scuba  25m; 
Veldsman  Collection. 

Paratype  5: 

14.74  x  8.37  mm  (Figure  3.4); 
Port  Elizabeth,  Algoa  Sub- 
Province;  Scuba  25m;  Veldsman 
Collection. 

Paratype  6: 

15.78  x  8.77  mm;  Jeffreys  Bay, 
Algoa  Sub-Province;  Dredged 
65m;  Aiken  Collection,  donated 
by  S.G.  Veldsman. 

Paratype  7: 

16.06  x  8.90  mm;  Jeffreys  Bay, 
Algoa  Sub-Province;  Scuba  1 5- 
20m;  Veldsman  Collection. 

Paratype  8: 

15.23  x  8.58  mm;  Jeffreys  Bay, 
Algoa  Sub-Province;  Dredged 
65m;  Veldsman  Collection. 
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Figure  2. 1.  Marginella  martiae  (16.23  x  9.40  mm)  -  Holotype;  Port  Elizabeth,  scuba  25m;  Coll.  Natal  Museum  South  Africa 
(NMSA),  ID  No:  P0991/T4219.  2.  M.  scitula  (15.78  x  8.74  mm);  Port  Elizabeth,  scuba  25m;  Veldsman  Collection.  3.  M.  rubrocincta 
(15.64  x  8.49  mm);  Cape  St.  Francis,  dredged  65m;  Veldsman  Collection.  4.  M.  viljoenae  (15.88  x  8.86  mm);  Port  Elizabeth,  scuba  15- 
20m;  Veldsman  Collection.  5.  M.  philipi  (14.08  x  8.19  mm);  East  London,  dredged  95-100m;  Veldsman  Collection.  6.  M.  millardi 
(16.69  x  8.79  mm);  Port  Elizabeth,  scuba  25m;  Veldsman  Collection. 
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Figure  3.  Marginella  martiae :  1.  Paratype  1  (16.85  x  9.23  mm);  Jeffreys  Bay,  dredged  65m;  Veldsman  Collection.  2.  Paratype  2 
(16.03  x  8.71  mm);  Jeffreys  Bay,  dredged  65m;  Veldsman  Collection.  3.  Paratype  3  (16.03  x  8.71  mm);  Port  Elizabeth,  scuba  25m; 
Veldsman  Collection.  4.  Paratype  5  (14.74  x  8.37  mm);  Port  Elizabeth,  scuba  25m;  Veldsman  Collection. 


Paratype  9:  15.12  x  8.49  mm;  Port  Elizabeth, 

Algoa  Sub-Province;  Scuba  15m; 
Veldsman  Collection. 

Paratype  10:  16.23  x  9.04  mm;  Jeffreys  Bay, 

Algoa  Sub-Province;  Beach 
collected;  Veldsman  Collection. 
Paratype  11:  15.41  x  8.29  mm;  Port  Elizabeth, 

Algoa  Sub-Province;  Scuba  15m; 
Veldsman  Collection. 


Paratype  12:  16.73  x  9.26  mm;  Port  Elizabeth, 

Algoa  Sub-Province;  Scuba  1 5m; 
Veldsman  Collection. 

Paratype  13:  16.54  x  8.99  mm;  Jeffreys  Bay, 

Algoa  Sub-Province;  Dredged 
65m;  Aiken  Collection. 

Paratype  14:  15.42  x  8.68  mm;  Jeffreys  Bay, 

Algoa  Sub-Province;  Dredged 
65m;  Aiken  Collection. 
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Paratype  15: 
Paratype  16: 
Paratype  17: 
Paratype  18: 
Paratype  19: 


15.52  x  8.53  mm;  Jeffreys  Bay, 
Algoa  Sub-Province;  Dredged 
65m;  Aiken  Collection. 

16.50  x  9.00  mm;  Port  Elizabeth, 
Algoa  Sub-Province;  Scuba  25m; 
Veldsman  Collection. 

16.66  x  8.80  mm;  Port  Elizabeth, 
Algoa  Sub-Province;  Scuba  12m; 
Veldsman  Collection. 

15.36  x  8.66  mm;  Port  Elizabeth, 
Algoa  Sub-Province;  Scuba  25m; 
Veldsman  Collection. 

14.28  x  8.53  mm;  Port  Elizabeth, 
Algoa  Sub-Province;  Scuba  15m; 
Veldsman  Collection. 


Paratype  20:  15.69  x  8.84  mm;  Jeffreys  Bay, 

Algoa  Sub-Province;  Beach 
collected;  Veldsman  Collection. 

Etymology:  This  species  is  named  in  honour  of 
the  late  Martie  Jooste,  wife  of  the  late  Arie 
Jooste  and  mother  of  friend  and  shell  diver, 
Philip  Jooste. 

Discussion:  The  new  species,  Marginella 
martiae  is  on  average  the  same  size  than  the 
other  species  compared  to.  The  species  are 
compared  to  each  other  in  more  detail  in  Tables 
1  and  Table  2. 


M.  martiae 

M.  scitula 

M.  rubrocincta 

Spire 

Spire  low. 

Moderately  high  spire. 

Moderately  high  spire. 

Shoulder  and 
aperture 

Wide,  rounded  shoulder. 

Wide  aperture. 

Moderately  wide,  slightly 
rounded  to  angular  shoulder. 
Moderately  wide  aperture 

Moderately  wide,  slightly 
rounded  to  angular  shoulder. 
Narrow  aperture 

Plicae 

characteristic 
and  coloration 

Plicae  ending  at  base. 

Reddish  marking  on  last  plicae 
ending  at  base. 

Plicae  ending  at  base. 

Cream  to  yellowish  marking  on 
last  two  plicae  ending  at  base. 

Plicae  ending  at  base. 

Reddish  marking  on  last  plicae 
ending  at  base. 

Lip  markings 

Lip  off-white  to  cream,  red- 
brown  markings  upper  side  of 
the  lip. 

Lip  cream  to  yellowish,  brown 
markings  upper  side  of  the  lip. 

Lip  off-white,  reddish  markings 
on  both  sides  of  the  lip.  Mostly 
faded  below. 

Spire 

coloration 

Off-white  to  grey  background, 
broad  dark  grey  band  around 
spire  with  small  off-white  block¬ 
like  markings,  with  a  very  thin 
lighter  colored  thin  band  on  the 
lower  portion  around  spire. 

Creamy  to  yellowish 
background,  broad  dark  brown 
band  around  spire  with  small 
off-white  block-like  markings. 

Off-white  background,  wavy 
pinkish  to  red-brown  markings 
separated  by  block-like 
markings. 

Body-whorl 
coloration  and 
pattern 

Off-white  to  light  grey 
background  with  plenty  of  thin 
bands  of  cream  to  light  brown 
markings,  sometimes  a  dark 
grey.  Coloration  of  bands  are  as 
follow:  a  very  light,  but  not 
prominent  thinner  patterned 
band  below  shoulder,  followed 
by  a  darker  broad  patterned 
band,  followed  by  a  thinner 
patterned  band  ending  at  base 
with  a  broad  dark  patterned 
band. 

Light  cream  to  yellowish 
background.  Coloration  of 
bands  are  as  follow:  a  thin 
prominent  band  (cream  to 
yellowish)  below  shoulder, 
followed  by  a  darker  broad 
patterned  band,  followed  by  a 
thin  prominent  band  (cream  to 
yellowish),  followed  by  broad 
dark  patterned  band  ending  at 
base. 

Background  color  is  off-white 
with  fine  criss-cross  pattern, 
sometimes  presented  as  broad 
bands,  pinkish  to  re-brown 
block-like  pattern. 

Table  1.  Comparison  between  Marginella  martiae,  M.  scitula  and  M.  rubrocincta. 


235 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


M.  viljoenae 

M.  philipi 

M.  millardi 

Spire 

Moderately  high  spire. 

Spire  low. 

Spire  high. 

Shoulder  and 
aperture 

Wide,  slightly  curved  rounded 
shoulder. 

Wide  aperture. 

Narrow,  curved  rounded 
shoulder. 

Narrow  aperture. 

Moderately  wide,  very  curved 
slightly  angular  shoulder. 
Moderately  wide  aperture. 

Plicae 

characteristic 
and  coloration 

Plicae  ending  at  base. 

Reddish  marking  on  last  plicae 
ending  at  base. 

Plicae  ending  at  base. 

No  markings  on  plicae. 

Space  between  the  fourth  plica 
and  the  base. 

No  markings  on  plicae. 

Lip  markings 

Lip  off-white,  red-brown 
markings  upper  side  of  the  lip. 

Lip  off-white,  dark  grey 
markings  upper  side  of  the  lip. 

Lip  off-white,  dark  grey  to 
brown  markings  upper  side  of 
the  lip. 

Spire 

coloration 

Axially  striped  light  grey  block¬ 
like  markings  all  around  the 
spire. 

Full  color  pattern,  with  a  block¬ 
like  pattern  consisting  of  red- 
brown  blocks  with  white  and 
black  inserted  spots. 

Axially  striped  brown  markings 
on  dorsal  side  becoming  a  thick 
dark  brown  with  black  markings 
band  on  the  aperture  side. 

Body-whorl 
coloration  and 
pattern 

Off-white  to  light  grey 
background,  plenty  thin  bands  of 
light  grey  markings  in  a  very 
fine  block-like  pattern, 
consistent  across  the  body  body- 
whorl,  with  no  prominent  lighter 
or  darker  bands  visible. 

Off-white  to  light  grey 
background,  plenty  thin  bands  of 
light  brown  to  grey  markings  in 
a  very  fine  block-like  pattern,  a 
darker  zone  is  visible  on  lower 
portion  of  dorsal  side,  ending  at 
base.  Light  thin  line  is 
sometimes  visible  around  the 
middle. 

Off-white  to  light  creamy 
background,  plenty  thin  bands  of 
light  brown  markings  in  a  very 
fine  block-like  pattern,  presented 
in  a  wave  like  pattern.  A  light 
patterned  band  is  visible  around 
the  middle. 

Table  2.  Comparison  between  Marginella  viljoenae,  M.  philipi  and  M.  millardi. 
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ABSTRACT  Seven  new  species  of  the  western  Atlantic  endemic  genus  Jaspidiconus  Petuch,  2004 
are  described  from  the  Carolinian  and  Caribbean  Molluscan  Provinces.  These  new  taxa  include:  J. 
chaac  and  J.  ixchel,  which  are  restricted  to  the  eastern  Yucatan  Peninsula  of  Mexico  (Yucatanean 
Subprovince  of  the  Carolinian  Molluscan  Province);  J.  chinchorroensis,  which  is  endemic  to  the 
Banco  Chinchorro  Atoll  off  Quintana  Roo  State,  Mexico  (Antillean  Subprovince  of  the  Caribbean 
Molluscan  Province);  J.  lusca,  which  is  endemic  to  the  Turks  and  Caicos  Islands  (Antillean 
Subprovince  of  the  Caribbean  Molluscan  Province);  J.  kellyae,  which  is  endemic  to  the  San  Bias 
Islands  of  northern  Panama  (Nicaraguan  Subprovince  of  the  Caribbean  Molluscan  Province);  J. 
tayrona,  which  is  endemic  to  northern  Colombia  (Venezuelan  Subprovince  of  the  Caribbean 
Molluscan  Province);  and  J.  booti,  which  is  endemic  to  Aruba  (Grenadian  Subprovince  of  the 
Caribbean  Molluscan  Province). 

KEY  WORDS  Cone  Shell,  Conidae,  Conilithinae,  Jaspidiconus,  Carolinian  Molluscan  Province, 
Caribbean  Molluscan  Province. 

INTRODUCTION 

The  cone  shell  genus  Jaspidiconus  Petuch,  2004 
is  of  particular  interest,  biogeographically  and 
evolutionarily,  in  that  it  is  completely  restricted 
to  the  tropical  and  subtropical  western  Atlantic, 
both  in  the  Recent  fauna  and  in  the  fossil  record 
(Petuch,  2004).  This  American  endemic  genus 
ranges  throughout  the  Carolinian,  Caribbean, 
and  Brazilian  Molluscan  Provinces  and  has 
undergone  an  extensive  species  radiation  since 
the  mid-Pleistocene.  Of  this  large  species 
swarm,  only  one,  Jaspidiconus  mindanus 
(Hwass,  1792),  is  wide-ranging,  occurring  in  all 
three  western  Atlantic  Molluscan  Provinces. 

This  pan-provincial  distribution  indicates  that  J. 
mindanus  has  a  long-lived  planktotrophic 


veliger,  allowing  it  to  disperse  throughout  the 
Tropical  Western  Atlantic  Region.  All  of  the 
other  Jaspidiconus  species  have  very  limited 
distributions,  with  most  being  found  only  on 
isolated  islands,  reef  complexes,  or  offshore 
banks,  indicating  that  they  have  direct 
development  and  do  not  disperse  throughout  the 
region.  This  discovery  led  the  second  author 
(Berschauer,  2015)  to  compare  the  western 
Atlantic  Jaspidiconus  species  radiation  with  the 
non-dispersing  Africonus  Petuch,  1974  species 
radiation  from  the  Cape  Verde  Islands  off  West 
Africa  (the  largest  single  cone  shell  radiation 
currently  recorded  in  the  world). 

Based  upon  recent  research  by  several  cone 
shell  workers  (Petuch  and  Sargent,  2011; 
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Poremski,  2014;  Tucker,  2015;  Berschauer, 
2015;  Petuch,  Berschauer,  and  Poremski,  2015; 
Petuch,  Berschauer,  and  Poremski,  2016),  35 
species  of  Jaspidiconus  are  now  known  from 
the  Carolinian  and  Caribbean  Molluscan 
Provinces  and  more  than  25  additional  species 
are  known  from  the  Brazilian  Molluscan 
Province  (outside  the  scope  of  this  paper).  This 
makes  the  genus  the  largest-known  and  most 
species-rich  group  of  cones  in  the  western 
Atlantic.  Since  the  descriptions  of  all  of  these 
taxa,  we  have  received,  or  personally  collected 
(Andre  Poremski),  seven  additional  new  species, 
all  from  the  Carolinian  and  Caribbean 
Molluscan  Provinces.  These  are  described  in  the 
following  sections  and  listed  here  by 
biogeographical  unit: 

Carolinian  Molluscan  Province 
(biogeographical  designations  taken  from 
Petuch,  2013) 

Yucatanean  Subprovince 

Jaspidiconus  chaac  new  species 
Jaspidiconus  ixchel  new  species 
Caribbean  Molluscan  Province 
Antillean  Subprovince 

Jaspidiconus  chinchorroensis  new  species 
Jaspidiconus  lusca  new  species 
Nicaraguan  Subprovince 

Jaspidiconus  kellyae  new  species 
Venezuelan  Subprovince 

Jaspidiconus  tayrona  new  species 
Grenadian  Subprovince 

Jaspidiconus  booti  new  species 

The  high  level  of  biodiversity  of  the  genus 
Jaspidiconus ,  including  these  seven  new  species, 
will  be  discussed  in  an  up-coming  book  on 
worldwide  marine  molluscan  biogeography 
(Petuch,  Berschauer,  and  Myers,  CRC  Press). 


SYSTEMATICS 

We  here  follow  the  newest  systematic 
arrangement  for  the  Conoidea  (Uribe,  Puillandre, 
and  Zardoya,  2017;  Bouchet,  personal 
communication),  which  recombines  the  family 
Conilithidae  Tucker  and  Tenorio,  2009  with  the 
family  Conidae.  The  conilithids  are  here 
considered  to  belong  to  a  subfamily 
(Conilithinae)  within  the  family  Conidae.  The 
holotypes  of  the  following  new  taxa  are 
deposited  in  the  type  collection  of  the 
Department  of  Malacology,  Los  Angeles 
County  Museum  of  Natural  History,  Los 
Angeles,  California,  and  bear  LACM  numbers. 

Class  Gastropoda 
Subclass  Orthogastropoda 
Superorder  Caenogastropoda 
Order  Sorbeoconcha 
Infraorder  Neogastropoda 
Superfamily  Conoidea 
Family  Conidae 
Subfamily  Conilithinae 
Genus  Jaspidiconus  Petuch,  2004 

New  Species  from  the  Yucatanean 
Subprovince  (Carolinian 
Molluscan  Province) 

Jaspidiconus  chaac  Petuch,  Berschauer 
and  Poremski  new  species 
(Figure  1A) 

Description:  Shell  small  for  genus,  stocky  and 
rotund,  broad  across  shoulder;  spire  distinctly 
pyramidal,  with  highly  sloping  whorls,  and  with 
whorls  being  rounded  and  convex;  shoulder 
rounded,  without  distinct  angle  or  carina;  body 
whorl  smooth  and  polished,  ornamented  with 
10-12  deeply-incised  and  widely-separated 
spiral  sulci  around  anterior  half;  shell  color  pale 
pinkish-tan,  overlaid  with  dense  network  of 
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amorphous  small  reddish-tan  flammules;  2 
broad  bands  of  darker  reddish-brown  flammules 
encircle  body  whorl  near  mid-body,  with 
narrow  pale  pink  band  separating  both;  spire 
whorls  marked  with  dark  reddish-tan,  widely- 
separated  and  evenly-spaced  crescent-shaped 
flammules;  flammules  on  last  spire  whorl 
extend  over  shoulder  angle;  aperture 
proportionally  wide,  becoming  larger  toward 
anterior  end;  interior  of  aperture  pale  cream 
within  interior;  protoconch  excerted, 
proportionally  large,  bulbous,  mammilate, 
composed  of  2  whorls,  white  in  color. 

Type  Material:  HOLOTYPE:  length  14.5  mm, 
width  8.0  mm,  from  off  Playa  del  Carmen, 
Quintana  Roo,  Mexico,  LACM  3478;  Other 
material  examined:  length  15.0  mm,  width  9.0 
mm,  from  the  same  locality  as  the  holotype,  in 
the  research  collection  of  the  senior  author. 

Type  Locality:  2.5  m  depth  off  Playa  del 
Carmen,  Quintana  Roo  State,  Mexico  (Yucatan 
Peninsula).  Collected  by  Andre  Poremski,  2017. 

Range:  At  present,  known  only  from  the 
northeastern  coast  of  the  Yucatan  Peninsula  and 
Quintana  Roo  State,  Mexico. 

Ecology:  The  new  species  prefers  open  hard 
limestone  sea  floors,  covered  with  coral  rubble 
and  carbonate  silt  and  devoid  of  vegetation,  in 
2-3  m  depths  (data  from  Andre  Poremski). 

Etymology:  Named  for  Chaac,  the  Mayan  rain 
god. 

Discussion:  With  its  stocky,  inflated  body 
whorl  and  rounded  shoulder,  Jaspidiconus 
chaac  most  closely  resembles  J.  anaglypticus 
(Crosse,  1865)  from  Puerto  Rico  and  the 
Greater  Antilles  (Antillean  Subprovince, 
Caribbean  Province),  but  differs  in  being  a 
smoother,  less  sculptured  shell  that  lacks  the 


strong  pustules  that  characterize  its  congener. 
The  two  congeners  also  differ  greatly  in  color; 
with  Jaspidiconus  anaglypticus  being  a 
uniformly  bright  orange  or  yellow-orange  shell, 
while  the  Yucatan  J.  chaac  has  a  much  more 
subdued  color  scheme  of  pale  pink  and  reddish- 
tan.  The  species  name  for  this  newly-discovered 
cone,  and  that  of  the  next  new  species,  are  taken 
from  the  Mayan  pantheon. 

Jaspidiconus  ixchel  Petuch,  Berschauer 
and  Poremski  new  species 
(Figure  1  B) 

Description:  Shell  small  for  genus,  stocky,  with 
sharply-angled,  carinated  shoulder  and 
distinctly  stepped,  scalariform  spire;  body  whorl 
shiny  and  polished,  ornamented  with  15-18 
strong,  deeply-incised  spiral  sulci  over  entire 
surface,  giving  shell  rough  texture;  shell  color 
pale  violet-purple  with  pink  overtones,  overlaid 
with  18  spiral  rows  of  small  brown  dots  and 
dashes  and  with  large,  scattered  amorphous  dark 
brown  flammules,  mostly  arranged  in  a  band 
around  mid-body;  anterior  canal  lighter  in  color 
than  body  whorl;  spire  whorls  marked  with  row 
of  tiny,  evenly-spaced  dark  brown  dots  along 
suture  and  with  widely-scattered  larger  dark 
brown  spots  on  edge  of  shoulder  and  along 
shoulder  carina;  aperture  wide,  becoming  wider 
toward  anterior  end,  colored  deep  reddish- 
brown  within  interior;  protoconch  mammilate, 
protracted,  composed  of  2  whorls. 

Type  Material:  HOLOTYPE:  length  18.3  mm, 
width  9.9  mm,  from  off  Isla  Mujeres,  Quintana 
Roo,  Mexico,  LACM  3479;  Other  material 
examined:  2  specimens,  lengths  15.0  mm  and 
16.0  mm,  from  the  same  locality  as  the  holotype, 
in  the  research  collection  of  the  senior  author; 
length  14.0  mm,  width  6.9  mm,  same  locality  as 
the  holotype,  in  the  Berschauer  research 
collection;  4  specimens,  length  15.5  mm,  same 
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locality  as  the  holotype,  in  the  Poremski 
research  collection. 

Type  Locality:  Found  in  2  m  depth  off  Isla 
Mujeres,  Quintana  Roo  State,  Mexico. 
Collected  by  Andre  Poremski,  2017. 

Range:  At  present,  known  only  from  Isla 
Mujeres,  Quintana  Roo,  Mexico,  and  probably 
endemic  to  the  island. 

Ecology:  The  new  species  prefers  a  hardpan 
limestone  seafloor  covered  by  thick  layers  of 
fine  carbonate  sand  and  dense  growths  of  brown 
algae,  in  1-2  m  depths  (data  from  Andre 
Poremski). 

Etymology:  Named  for  Ixchel,  the  Mayan 
goddess  of  the  moon  and  fertility. 

Discussion:  With  its  sharply-angled  and 
carinated  shoulder,  distinctly  stepped  spire,  and 
pale  purple,  violet,  and  pink  base  color, 
Jaspidiconus  ixchel  somewhat  resembles 
another  Carolinian  Molluscan  Province  cone,  J. 
pfluegeri  Petuch,  2004  from  the  Georgian 
Subprovince  and  the  northern  Florida  Keys.  The 
new  Yucatanean  Subprovince  species  differs 
from  its  eastern  Floridian  congener  in  being  a 
consistently  smaller,  broader,  and  stockier  shell 
with  a  proportionally  lower  spire. 

New  Species  from  the  Antillean  Subprovince 
(Caribbean  Molluscan  Province) 

[This  subprovince  encompasses  the  atolls  and 
Great  Barrier  Reef  complex  off  Belize  and 
Quintana  Roo,  Mexico,  the  southern  coast  of 
Cuba,  and  the  islands  of  the  West  Indian 
Arc.] 


Jaspidiconus  chinchorroensis  Petuch, 
Berschauer  and  Poremski  new  species 
(Figure  1C) 

Description:  Shell  small  for  genus,  inflated, 
fusiform,  with  distinctly  rounded,  convex  sides; 
spire  pyramidal,  with  sloping  and  slightly 
scalariform  whorls;  shoulder  sharply-angled; 
body  whorl  completely  ornamented  with 
extremely  strong  sculpture  composed  of  14-16 
spiral  rows  of  proportionally-large  rounded 
pustules;  shallow  incised  spiral  groove  present 
between  rows  of  pustules;  shell  color  white  or 
pale  cream-white,  often  with  scattered  very  faint 
pale  orange-cream  amorphous  flammules; 
aperture  wide,  enlarging  toward  anterior  end, 
colored  pale  yellow  or  orange-yellow  within 
interior;  protoconch  white,  highly  protracted 
and  excerted,  mammilate,  rounded,  composed 
of  2  whorls. 

Type  Material:  HOLOTYPE:  length  16.5  mm, 
width  8.8  mm,  from  Banco  Chinchorro  Atoll, 
Quintana  Roo,  Mexico,  LACM  3480;  Other 
material  examined:  3  specimens,  lengths  17.0 
mm,  18.0  mm,  and  18.0  mm,  from  the  same 
locality  as  the  holotype,  in  the  research 
collection  of  the  senior  author;  length  16.2  mm, 
width  7.8  mm,  same  locality  as  the  holotype,  in 
the  Berschauer  research  collection;  3  specimens, 
lengths  16.0  mm,  and  17.0  mm,  in  the  Poremski 
research  collection. 

Type  Locality:  The  type  lot  was  collected  in 
the  main  lagoon  of  Banco  Chinchorro  Atoll,  off 
the  coast  of  Chetumal,  Quintana  Roo,  Mexico. 
Collected  by  Neal  Deynzer,  1992. 

Range:  The  new  species  has  only  been 
collected  on  Banco  Chinchorro  and  is  presumed 
to  be  endemic  to  the  atoll. 

Ecology:  Jaspidiconus  chinchorroensis  prefers 
a  clean  carbonate  sand  substrate,  at  1-  4  m 
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depths.  Here,  the  new  species  occurs  together 
with  another  Banco  Chinchorro  endemic  cone, 
the  rarely-seen  Cariboconus  deynzeromm 
(Petuch,  1995). 

Etymology:  Named  for  Banco  Chinchorro  Atoll, 
to  which  the  new  cone  is  endemic. 

Discussion:  Of  the  known  pustulated 

Jaspidiconus  species,  J.  chinchorroensis  is  most 
similar  to  three  other  species;  J.  nodiferus 
(Kiener,  1845)  (Figure  IE)  from  the  southern 
Bahamas  and  West  Indian  Arc,  J.  verrucosus 
(Hwass,  1792)  (Figure  2D)  from  the  northern 
and  western  Bahamas,  and  J.  jaspideus  (Gmelin, 
1791)  (Figure  2E;  type  of  the  genus 
Jaspidiconus)  from  the  southern  Caribbean 
(Panama,  the  islands  off  Venezuela,  and 
Trinidad  and  Tobago).  Of  these,  the  new  species 
is  most  similar,  in  color  and  shape,  to  J. 
nodiferus ,  but  differs  in  being  a  smaller  shell 
with  a  different  arrangement  of  pustule  rows.  In 
J.  chinchorroensis,  the  pustules  are  aligned  on  a 
smooth,  wide  band  bordered  by  a  deep  furrow 
or  sulcus  on  either  side.  In  J.  nodiferus,  the 
pustules  are  arranged  along  a  raised  spiral  cord 
and  there  is  no  deep  sulcus  between  the  rows. 
The  deep  yellow  aperture  color  of  the  new 
species  also  separates  it  from  J.  nodiferus, 
which  has  a  white  aperture.  Likewise,  J. 
jaspideus  and  J.  verrucosus  also  have  their 
pustules  arranged  along  raised  spiral  cords  and 
also  lack  a  deep  sulcus  between  the  pustulated 
cords.  They  are  also  much  larger  and  more 
colorful  species,  most  often  having  base  colors 
of  cream-white  and  pale  violet  overlaid  with 
very  large,  prominent,  amorphous  brown 
flammules.  These  shell  characters  have  not  been 
seen  in  J.  chinchorroensis,  which  seems  to  have 
very  little  variation  in  color. 


Jaspidiconus  lusca  Petuch,  Berschauer 
and  Poremski  new  species 
(Figure  ID) 

Description:  Shell  small  for  genus,  very  stocky 
and  rotund,  inflated,  wide  across  shoulder,  with 
slightly  convex  sides;  spire  distinctly  pyramidal, 
slightly  scalariform;  shoulder  sharply  angled, 
bordered  by  distinctive  undulating  carina, 
producing  coronated  appearance;  body  whorl 
polished  and  shiny,  sculpted  with  10-12  deeply 
incised  spiral  sulci  around  the  anterior  one-half 
of  shell;  smaller  secondary  sulci  present  on 
cords  formed  by  pairs  of  primary  sulci;  shell 
base  color  white  or  pale  cream-white,  overlaid 
with  18-20  spiral  rows  of  small  reddish-brown 
dots;  some  specimens  with  scattered  large 
patches  of  dark  reddish-brown;  shoulder  carina 
marked  with  widely-spaced  small  brown  dots 
along  edge,  corresponding  to  depressions  in 
carina  undulations;  aperture  proportionally  wide, 
becoming  wider  toward  anterior  end,  pale 
yellow  color  within  interior;  protoconch  white, 
proportionally  large,  mammilate,  composed  of  2 
whorls. 

Type  Material:  HOLOTYPE:  length  15.3  mm, 
width  8.4  mm,  from  Providenciales  Island, 
Turks  and  Caicos  Islands,  LACM  3481;  Other 
material  examined:  length  17.0  mm,  width  10.0 
mm,  from  the  same  locality  as  the  holotype,  in 
the  research  collection  of  the  senior  author; 
length  16.3  mm,  width  8.6  mm,  same  locality  as 
the  holotype,  in  the  Berschauer  research 
collection;  3  specimens. 

Type  Locality:  In  3  m  depth  on  sand  near  patch 
reef,  off  the  northern  end  of  Providenciales 
Island  (“Provo  Island”),  Turks  and  Caicos 
Islands.  Collected  by  Andre  Poremski,  2009. 

Range:  Known  only  from  the  Turks  and  Caicos 
Islands,  in  the  vicinity  of  Providenciales  Island. 
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Ecology:  Jaspidiconus  lusca  prefers  coarse 
carbonate  sand  patches  between  sparse  Turtle 
Grass  and  small  patch  reefs  of  living  corals,  in 
2-3  m  depths  (data  from  Andre  Poremski). 

Etymology:  Named  for  the  Lusca,  a  Bahamian 
and  Turks  and  Caicos  mythological  sea  monster, 
half  octopus  and  half  moray  eel,  that  is  said  to 
drag  unwary  fishermen  into  blue  holes. 

Discussion:  Of  the  known  northern  Caribbean 
Jaspidiconus  species,  J.  lusca  is  closest  to  J. 
oleiniki  Petuch,  2013  from  the  Bimini  Chain  of 
the  western  Great  Bahama  Bank.  Both  species 
share  the  same  broad,  stocky  shape  and  pale 
color  pattern,  but  J.  lusca  differs  in  being  a 
more  heavily-sculptured  shell,  having  numerous 
strong  spiral  sulci  around  the  body  whorl,  in 
having  an  undulating  shoulder  carina  and  a 
coronated  appearance,  and  in  having  numerous 
rows  of  small  brown  dots  on  the  body  whorl. 

New  Species  from  the  Nicaraguan 
Subprovince  (Caribbean  Molluscan  Province) 

Jaspidiconus  kellyae  Petuch,  Berschauer 
and  Poremski  new  species 
(Figure  2 A) 

Description:  Shell  of  average  size  for  genus, 
elongated  and  fusiform,  with  high  protracted 
and  scalariform  spire;  shoulder  sharply-angled, 
bordered  with  small,  well-defined  carina;  body 
whorl  smooth  and  polished,  sculpted  with  12-16 
thin,  deeply-incised  spiral  sulci  around  anterior 
two-thirds  of  shell;  shell  base  color  bright 
salmon-pink  or  salmon-orange;  body  whorl  with 
wide  band  of  paler  salmon-pink  or  pinkish- 
white  around  mid-body,  bordered  anteriorly  and 
posteriorly  by  2  wide  bands  of  dark  reddish- 
brown  amorphous  flammules;  mid-body  band 
characteristically  devoid  of  any  brown  markings; 
spire  whorls  heavily  marked  with  large,  evenly- 
spaced  amorphous  reddish-brown  flammules; 


aperture  wide,  colored  deep  salmon-pink  within 
interior;  protoconch  proportionally  large, 
bulbous  and  mamillate,  composed  of  2  whorls, 
pale  salmon-pink  in  color. 

Type  Material:  HOLOTYPE:  length  20.8  mm, 
width  9.7  mm,  from  40  m  depth  of  the 
Farallones  Islands,  Portobello,  Panama,  LACM 
3482;  Other  material  examined:  4  specimens, 
lengths  1 8-20  mm,  from  the  same  locality  as  the 
holotype,  in  the  research  collection  of  the  senior 
author;  length  19.0  mm,  width  8.9  mm,  same 
locality  as  the  holotype,  in  the  Berschauer 
research  collection;  4  specimens,  lengths  10.0 
mm,  20.5  mm,  and  21.0  mm,  same  locality  as 
the  holotype,  Poremski  research  collection. 

Type  Locality:  Dredged  from  40  m  depth  off 
the  Farallones  Islands,  Portobello,  Panama. 
Collected  by  James  Ernest,  2006. 

Range:  At  present,  known  only  from  the  deeper 
offshore  areas  of  northern  Panama,  in  the 
vicinity  of  Portobello. 

Ecology:  Jaspidiconus  kellyae  prefers  fine  silty 
sand  sea  floors,  in  depths  of  40-50  m  (data  from 
James  Ernest,  2006). 

Etymology:  Named  for  Kelly  McCarthy,  wife 
of  Andre  Poremski;  inspired  naturalist, 
photographer,  and  diver. 

Discussion:  With  its  large  size,  narrow  shape, 
and  high  spire,  Jaspidiconus  kellyae  resembles 
only  one  other  species  from  the  southern 
Caribbean,  J.  jaspideus,  the  type  of  the  genus 
(Figure  2E).  The  new  Panamanian  species 
differs  from  the  genotype  in  being  a  much 
smoother  and  unomamented  shell,  lacking  the 
characteristic  strong  pustules  seen  on  J. 
jaspideus.  The  shell  color  of  the  new  species  is 
relatively  invariant,  being  consistently  a  bright 
salmon-pink  on  all  specimens  examined.  This 
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contrasts  with  the  pale  violet  base  color  of  J. 
jaspideus,  which  also  has  a  more  ornate  pattern 
of  undulating  brown  flammules  on  the  body  and 
spire  whorls. 

New  Species  from  the  Venezuelan 
Subprovince  (Caribbean  Molluscan  Province) 

Jaspidiconus  tayrona  Petuch,  Berschauer 
and  Poremski  new  species 
(Figure  2C) 

Description:  Shell  small  for  genus,  fusiform 
and  distinctly  biconic,  with  length  of  spire 
whorls  being  approximately  same  as  length  of 
body  whorl;  shoulder  sharply-angled,  bordered 
by  large  raised  carina,  producing  distinctly 
canaliculated  spire  whorls;  body  whorl  shiny 
and  polished,  sculpted  with  10-12  deeply- 
incised  spiral  sulci  around  the  anterior  half; 
shell  base  color  deep  blue-purple  or  purple- 
brown,  with  lighter  unmarked  band  around  mid¬ 
body;  pale  band  bordered  posteriorly  and 
anteriorly  by  2  wide  bands  of  large  brown 
checker-like  spots  and  faint  patches;  spire 
whorls  paler  blue  in  color,  with  only  few  very 
widely-spaced,  small  brown  spots,  turning  pale 
reddish-tan  on  earliest  whorls;  aperture  narrow, 
colored  deep  purple-brown  within  interior; 
protoconch  pale  reddish-brown  in  color, 
proportionally  large  and  bulbous,  mammilate, 
composed  of  2  whorls. 

Type  Material:  HOLOTYPE:  length  16.9  mm, 
width  8.0  mm,  off  Tayrona  National  Park, 
Magdalena  Province,  Colombia,  LACM  3483; 
Other  material  examined:  length  18.0  mm, 
width  10.0  mm,  from  the  same  locality  as  the 
holotype,  in  the  research  collection  of  the  senior 
author;  length  17.0  mm,  width  8.7  mm,  same 
locality  as  the  holotype,  in  the  Berschauer 
research  collection.. 


Type  Locality:  Found  on  coarse  sand  and  coral 
rubble,  in  1.5  m  depth,  off  Tayrona  National 
Park,  Magdalena  Province,  Colombia  (collected 
by  Erique  Yidi,  2007). 

Range:  Known  only  from  the  Tayrona  National 
Park  area  of  northern  Colombia. 

Ecology:  Jaspidiconus  tayrona  prefers  open 
coarse  sand  and  rubble  sea  floors  in  1-2  m 
depths  (data  from  Enrique  Yidi). 

Etymology:  Named  for  the  Tayrona  (or  Tairona) 
people  of  northern  Colombia,  who  formed  a  rich 
and  advanced  civilization  between  200  and 
1600  A.D. 

Discussion:  With  its  biconical  shape,  distinctive 
canaliculate  spire  whorls,  and  purple-blue  shell 
color,  Jaspidiconus  tayrona  resembles  no  other 
known  Caribbean  Jaspidiconus  species.  This 
small  shell  appears  to  have  evolved  in  a 
completely  isolated  area  along  northern 
Colombia  and  has  taken  on  an  unusual  shell 
shape  not  seen  in  any  other  congener. 

New  Species  from  the  Grenadian 
Subprovince  (Caribbean  Molluscan  Province) 

Jaspidiconus  booti  Petuch,  Berschauer 
and  Poremski  new  species 
(Figure  2B) 

Description:  Shell  small  for  genus,  stocky, 
inflated,  wide  across  shoulder,  with  distinctly 
convex  sides;  spire  subpyramidal,  with  slightly 
stepped  whorls;  shoulder  sharply-angled, 
bordered  with  small,  thin  raised  carina;  body 
whorl  shiny,  completely  sculpted  by  18-20 
deeply-incised,  evenly-spaced  spiral  sulci;  shell 
areas  between  pairs  of  sulci  slightly  raised, 
producing  broad,  low  cord  and  with  each  cord 
containing  a  line  of  low,  almost  obsolete 
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rounded  pustules;  shell  base  color  pale 
yellowish-white  or  pale  orange,  overlaid  with 
scattered  large  amorphous  darker  orange 
flammules  and  blotches;  spire  whorls  marked 
with  widely-separated  dark  orange  crescent¬ 
shaped  flammules;  aperture  wide,  with  dark 
yellow-orange  color  within  the  interior; 
protoconch  proportionally  large,  bulbous, 
mammilate,  composed  of  2  whorls,  pale  yellow 
in  color. 

Type  Material:  HOLOTYPE:  length  19.7  mm, 
width  10.5  mm,  from  off  Malmok,  Aruba, 
Dutch  Caribbean,  LACM  3484;  Other  material 
examined:  3  specimens,  lengths  16-21  mm, 
from  the  same  locality  as  the  holotype,  in  the 
research  collection  of  the  senior  author;  length 
17.6  mm,  width  9.1  mm,  same  locality  as  the 
holotype,  in  the  Berschauer  research  collection; 
length  16.0  mm,  same  locality  as  the  holotype, 
in  the  Poremski  research  collection 

Type  Locality:  From  2  m  depth  off  Malmok, 
Aruba,  Dutch  Caribbean. 

Range:  Known  only  from  the  Malmok  coast  of 
Aruba,  where  it  appears  to  be  endemic. 

Ecology:  Jaspidiconus  booti  prefers  clean  coral 
sand  sea  floors  in  depths  of  2-3  m. 

Etymology:  Named  for  Robert  Boot  of  Aruba, 
diver  and  amateur  naturalist,  who  collected  the 
type  lot  of  the  new  cone. 

Discussion:  Of  the  known  Grenadian 

Subprovince  Jaspidiconus  species,  the  new 
Aruban  cone  is  most  similar  to  J.  arawak 
Petuch  and  Myers,  2014  from  Grenada  and  the 
Grenadines,  Lesser  Antilles.  Although  having 
the  same  basic  shell  structure  and  shell  size, 
Jaspidiconus  booti  differs  from  J.  arawak  in 
being  a  less-elongated,  broader,  and  stockier 
shell  that  is  wider  across  the  shoulder  area.  The 


new  Aruban  shell  is  also  a  less-colorful  species, 
lacking  the  bright  pink  and  lavender  shell  colors 
that  are  typical  of  J.  arawak.  The  new  species  is 
also  similar  to  J.  vantwoudti  Petuch,  Berschauer, 
and  Poremski,  2015,  from  Arashi,  Noord 
District,  Aruba,  but  differs  in  being  a  much 
larger  shell  with  a  broader,  stockier  shell  outline, 
in  having  a  more  sharply-angled  shoulder  with  a 
distinct  carina,  in  having  less-sloping  spire 
whorls,  and  in  lacking  the  vibrant  bright  pink 
shell  color  that  characterizes  J.  vantwoudti.  Two 
endemic  species  of  Jaspidiconus  are  now 
known  to  occur  on  Aruba,  as  well  as  J. 
mindanus  karinae  (Nowell-Usticke,  1968). 
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Figure  1.  New  Species  of  Jaspidiconus  from  the  Carolinian  and  Caribbean  Molluscan  Provinces.  A=  Jaspidiconus  chaac  new 
species;  dorsal  and  ventral  aspects  of  the  holotype,  length  14.5  mm,  Playa  del  Carmen,  Quintana  Roo  State,  Mexico;  B=  Jaspidiconus 
ixchel  new  species;  dorsal  and  ventral  aspects  of  the  holotype,  length  18.3  mm,  Isla  Mujeres,  Quintana  Roo  State,  Mexico; 

C  -Jaspidiconus  chinchorroensis  new  species;  dorsal  and  ventral  aspects  of  the  holotype,  length  16.5  mm,  Banco  Chinchorro  Atoll, 
off  Quintana  Roo  State,  Mexico;  D=  Jaspidiconus  lusca  new  species;  dorsal  and  ventral  aspects  of  the  holotype,  length  15.3  mm, 
Providenciales  Island,  Turks  and  Caicos  Islands;  E=  Jaspidiconus  nodifems  (Kiener,  1845);  dorsal  and  ventral  aspects  of  a  21.0  mm 
specimen,  St.  Maartin  (for  comparison  with  J.  chinchorroensis). 
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Figure  2.  New  Species  of  Jaspidiconus  from  the  Caribbean  Molluscan  Province.  A=  Jaspidicomis  kellyae  new  species;  dorsal  and 
ventral  aspects  of  the  holotype,  length  20.8  mm,  40  m  depth  off  the  Farallones  Islands,  Portobello,  Panama;  B=  Jaspidicomis  booti  new 
species;  dorsal  and  ventral  aspects  of  the  holotype,  length  19.7  mm,  Malmok,  Aruba,  Dutch  Caribbean;  C=  Jaspidiconus  tayrona  new 
species;  dorsal  and  ventral  aspects  of  the  holotype,  length  16.9  mm,  Tayrona  National  Park,  Magdalena  Province,  Colombia; 

D  =  Jaspidiconus  verrucosus  (Hwass,  1792);  dorsal  and  ventral  aspects  of  a  17.9  mm  specimen,  Cat  Cays,  Bimini,  Bahamas  (for 
comparison  with  J.  chinchorroensis)',  E=  Jaspidiconus  jaspideus  (Gmelin,  1791);  dorsal  and  ventral  aspects  of  a  18.0  mm  specimen, 
San  Bias  Islands,  Panama  (for  comparison  with  J.  kellyae,  J.  chinchorroensis,  and  J.  booti). 
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ABSTRACT  Marine  endolithic  and  wood-boring  bivalve  mollusks  living  in  rocks,  corals,  wood, 
and  shells  were  surveyed  on  the  Caribbean  coast  of  Venezuela  at  Isla  Margarita  between  2004  and 
2008.  These  surveys  were  supplemented  with  boring  mollusk  data  from  malacological  collections  in 
Venezuelan  museums.  A  total  of  571  individuals,  corresponding  to  3  orders,  4  families,  15  genera, 
and  20  species  were  identified  and  analyzed.  The  species  with  the  widest  distribution  were: 
Leiosolenus  aristatus  which  was  found  in  14  of  the  24  localities,  followed  by  Leiosolenus  bisulcatus 
and  Choristodon  robustus,  found  in  eight  and  six  localities,  respectively.  The  remaining  species  had 
low  densities  in  the  region,  being  collected  in  only  one  to  four  of  the  localities  sampled.  The  total 
number  of  species  reported  here  represents  68%  of  the  boring  mollusks  that  have  been  documented  in 
Venezuelan  coastal  waters.  This  study  represents  the  first  work  focused  exclusively  on  the 
examination  of  the  cryptofaunal  mollusks  of  Isla  Margarita,  Venezuela. 

KEY  WORDS  Shipworms,  cryptofauna,  Teredinidae,  Pholadidae,  Gastrochaenidae,  Mytilidae, 
Petricolidae,  Margarita  Island,  Isla  Margarita  Venezuela,  boring  bivalves,  endolithic. 


INTRODUCTION 

Bivalve  mollusks  from  a  range  of  families  have 
developed  a  peculiar  lifestyle  of  boring  into  and 
living  in  hard  substratum  such  as  rocks, 
compacted  sediments,  woods,  corals,  and  even 
other  mollusk  shells  (Bagur  et  cil.,  2013; 
Cognetti  et  al.,  2001;  Valentich-Scott  and 
Dinesen,  2004;  Valentich-Scott  and  Tonkerd, 
2008;  Yonge,  1955).  These  boring  bivalve 
mollusks  can  be  classified  into  two  artificial 
groups:  the  first  including  those  that  burrow  into 
a  substratum  to  utilize  the  unusual  habitat,  and 
the  secondly  species  that  use  the  substratum  as  a 
habitat  and  for  nutrition  (Ewald  et  al.,  1984). 


The  lithophagans  (Mytilidae)  are  among  the 
more  recognized  boring  mollusks.  They 
excavate  calcareous  rocks  or  corals  using  an 
acidic  substance  secreted  by  a  gland  located  in 
the  mantle  margin  (Morton  and  Scott,  1980; 
Bagur  et  al.,  2013;  Kleeman,  1980;  1982;  1984; 
1986).  By  contrast,  the  pholads  (Pholadidae) 
physically  bore  into  siltstone,  shale,  or  coral 
with  the  roughened  exterior  of  their  valves 
(Cognetti  et  al.,  2001;  Valentich-Scott  and 
Dinesen,  2004;  Valentich-Scott  and  Tonkerd, 
2008).  In  addition,  shipworms  (Teredinidae), 
use  their  small  anterior  shells  to  bore  into  wood 
and  other  plant-based  substrata  (Turner,  1966; 
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Distel  et  al.,  2011).  The  shipworms  constitute 
one  of  the  main  biological  agents  involved  in 
the  degradation  of  wood  in  the  marine 
environment,  contributing  to  its  access  in  the 
food  chain  as  a  source  of  energy  (Distel  et  al., 
2011).  However,  in  coastal  communities  around 
the  world,  some  of  these  bivalves  are  much 
maligned,  as  they  inflict  serious  damage  on 
wooden  piers,  culture  systems,  and  boats  (Nair 
and  Dharmaraj,  1979;  Sipe  et  al.,  2000; 
Velasquez  et  al.,  2011). 

Only  two  reports  have  focused  exclusively  on 
the  diversity  of  marine  boring  bivalve  mollusks 
along  the  Venezuelan  coast.  Nair  (1975) 
detailed  the  location  of  ten  boring  species  from 
the  family  Teredinidae  in  the  Golfo  de  Cariaco, 
and  Ewald  et  al.  (1984)  reported  11  species  of 
boring  bivalves  from  the  Lake  Maracaibo  Basin. 

There  are  a  few  taxonomic  reports  that  have 
included  boring  bivalves  in  Venezuelan  coastal 
waters.  Beauperthuy  (1967)  reported  on  the 
Mytilidae  in  Venezuela  and  mentioned  three 
species  of  Lithophaga.  Lodeiros  et  al.  (1999) 
presented  a  taxonomic  inventory  of  mollusks 
and  listed  six  boring  mollusk  species  for  the 
northern  coast  of  the  country.  Bitter  and 
Martinez  (2001)  described  three  species  from 
the  coast  of  Falcon.  Macsotay  and  Campos 
(2001)  registered  nine  boring  bivalve  species  on 
the  northeast  of  Isla  Margarita  and  Capelo  et  al. 
(2009)  documented  the  presence  of  three 
species  for  the  Golfo  de  Paria  and  Orinoco 
Delta. 

Isla  Margarita  is  one  of  the  Minor  or  Southern 
Antilles  located  in  Venezuela’s  northern  region 
(Gonzalez,  2007).  It  constitutes  two  islands 
connected  by  a  sandbar  and  a  mangrove  lagoon 
of  30  km2  length  (Monente,  1978).  Isla 
Margarita  has  one  of  the  highest  ecosystem  and 
species  diversities  known  in  the  Caribbean 
region.  This  is  possibly  due  to  its  size  (1.072 


km2),  proximity  to  the  main  land  (22  km),  and 
the  heterogeneity  of  its  landscapes  (Sanz,  2007). 

This  study  examines  the  distribution  and 
composition  of  littoral  endolithic  bivalve 
mollusks  on  Isla  Margarita,  providing  a 
foundation  to  expand  our  understanding  of  the 
biodiversity  of  this  group  in  South  America. 

Abbreviations  used  in  the  text  are: 

MOBR-M,  Museo  Oceanologico  Benigno 
Roman,  Coleccion  de  Moluscos,  Isla  Margarita, 
Venezuela; 

MCZ,  Museum  of  Comparative  Zoology, 
Cambridge,  Massachusetts,  USA;  spec, 
specimens. 

MATERIALS  AND  METHODS 

Field  surveys  were  performed  between  May 
2004  and  June  2008  along  the  coastline  of  Isla 
Margarita  and  Los  Frailes  archipelago  (Figure  1; 
Table  1)  within  the  littoral  zones  between  0.5 
and  5  meters  depth.  Samples  were  collected 
manually  using  hand  tools  (hammer,  hand  saw, 
pliers)  to  break  the  substratum  where  the 
bivalves  live  (rocks,  dead  corals,  mangrove 
roots,  wood  debris,  gastropod  and  bivalve 
shells).  In  the  sublittoral  zone  (coral  reefs, 
mangrove  roots,  and  other  sunken  structures) 
sampling  was  accomplished  with  the  aid  of 
snorkeling  equipment.  In  some  cases,  when  the 
extraction  of  the  organism  in  the  field  was 
difficult,  the  substratum  was  transported  to  the 
laboratory  in  seawater  containers. 

In  the  laboratory,  samples  were  separated  and 
quantified.  Substratum  samples  were  dissected 
for  the  complete  extraction  of  essential 
taxonomic  structures  of  the  endolithic  bivalves 
(e.g.  valves,  and  pallets  of  teredinids).  After  that, 
the  valves  of  the  mollusks  were  immersed  in  a 
solution  of  commercial  chlorine  (3%)  for  12 
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hours  or  until  all  associated  epibionts  were 
dissolved. 

These  surveys  were  supplemented  with  boring 
mollusk  data  from  the  malacological  collections 
of  the  Museum  Hno,  Benigno  Roman,  La  Salle 
Foundation,  Isla  de  Margarita,  Venezuela. 

Taxa  were  identified  to  the  lowest  level  possible 
using  the  taxonomic  keys  available  in 
specialized  literature.  To  confirm  the  identity 
Teredinidae  comparisons  were  made  with 
specimens  in  the  Museum  of  Comparative 
Zoology,  Harvard  University,  Cambridge, 
Massachusetts,  USA  and  the  Santa  Barbara 
Museum  of  Natural  History,  Santa  Barbara, 
California,  USA.  Additionally,  synonyms, 
global  distribution  and  valid  names  of  the 
species  identified  were  obtained  using  Capelo 
and  Buitrago  (1998),  Coan  and  Valentich-Scott 
(2012),  Daccarett  and  Bossio  (2011),  Diaz  and 
Puyana  (1994),  Ewald  et  al.  (1984),  Keen 
(1971),  Lodeiros  et  al.  (1999),  Macsotay  and 
Campos  (2001),  Mikkelsen  and  Bieler  (2007), 
Monari  (2009),  Rios,  (2009),  Tunnell  et  al. 
(2010),  Turner  (1966,  1971),  and  Valentich- 
Scott  and  Dinesen  (2004).  All  samples  were 
preserved  in  70%  ethyl  alcohol.  Voucher 
specimens  were  deposited  in  Oceanologic 
Museum  Hno.,  Benigno  Roman,  at  the  Marine 
Investigation  Station  of  Margarita  located  in  the 
La  Salle  Foundation  (MOBR-M). 

For  most  families,  specimen  measurements 
correspond  to  the  length  of  the  valves,  whereas 
measurements  of  specimens  in  the  Teredinidae 
correspond  to  the  pallet  length.  In  both  cases, 
values  were  expressed  as  mean  and  standard 
deviations  (X±SD). 

RESULTS 

We  collected  and  analyzed  a  total  of  571 
specimens  of  marine  endolithic  bivalve 


mollusks,  distributed  in  3  orders,  4  families,  15 
genera,  and  20  species.  Of  the  total,  41.8%  were 
members  of  the  Mytilidae,  35.1%  Pholadidae, 
15.61%  Veneridae,  4.38%  Teredinidae,  and 
3.16%  Gastrochaenidae.  We  have  also  made  a 
list  of  previous  reports  of  marine  boring 
mollusks  reported  from  Venezuelan  coastal 
waters  and  their  sampling  locations  (Table  2). 

Systematic  Account 
Phylum  Mollusca 
Class  Bivalvia 
Order  Mytiloida 

Family  Mytilidae  (Rafinesque,  1815) 

Leiosolenus  aristatus  (Dilwyn,  1817) 
(Figure  2) 

Mytilus  aristatus  Dillwyn,  1817;  Modiola 
caudigera  Lamarck,  1819;  Lithophagus 
caudatus  (Gray,  1826);  Mytilus  ropan  Deshayes, 
in  Lamarck  and  Deshayes,  1836;  Lithophagus 
aristatus  var.  gracilior  (Carpenter,  1857); 
Lithophagus  aristatus  var.  tumidior  (Carpenter, 
1857);  Dactylus  carpenteri  Morch,  1861; 
Lithodomus  forficatus  Ravenel,  1861;  Modiola 
excavata  de  Folin,  1867;  Lithodomus 
bipenniferus  Guppy,  1877. 

Diagnosis:  Shell  elongate,  inflated,  cylindrical; 
beaks  subterminal;  periostracum  yellow-brown; 
valves  mostly  covered  by  calcareous 
incrustations;  characterized  by  elongated 
pointed  incrustations  at  the  posterior  end, 
forming  overlapping  scissor-like  forceps. 

Material  Examined:  Playa  El  Tirano:  9  May 
2004.  6  spec.  Average  length:  20  mm  ±2.4 
(MOBR-M-3188).  Playa  Puerto  Cruz:  16  May 
2004.  9  spec.  Average  length:  22.6  mm  ±3.6 
(MOBR-M-3189).  Playa  Parguito:  9  March 
2004.  10  spec.  Average  length:  14.8  mm  ±  2.7 
(MOBR-M-3190).  Playa  Zaragoza:  9  March 
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2004.  5  spec.  Average  length:  28.2  mm  ±  4.1 
(MOBR-M-3191).  Chacachacare:  3  May  2003. 
1  spec.  Length:  27.2  mm  (MOBR-M-3192). 
Archipelago  Los  Frailes,  La  Pecha:  30  May 
2006.  2  spec.  Average  length:  3.1  mm  ±  5.4 
(MOBR-M-3395).  Pampatar,  Pta  Ballena:  7 
May  2003.  8  spec.  Average  length:  21.2  mm  ± 
3.7  (MOBR-M-3532).  Juan  Griego,  Playa  La 
Galera:  20  June  2007.  1  spec.  Length:  15  mm 
(MOBR-M-3698).  Playa  Zaragoza:  12  July 
2008.  17  spec.  Average  length:  20.6  mm  ±  3.2 
(MOBR-M-3916).  Taguantar:  July  2008.  1  spec. 
Length:  23.2  mm  ±  2.2  (MOBR-M-3918).  Playa 
El  Tunal:  18  July  2008.  4  spec.  Average  length: 
10.9  mm  ±  0.9  (MOBR-M-3924). 

Habitat:  Commonly  found  boring  into  corals, 
coral  fragments,  and  mollusk  shells  in  shallow 
waters  (Coan  and  Valentich-Scott,  2012;  Diaz 
and  Puyana,  1994;  Valentich-Scott  and  Dinesen, 
2004).  Bullock  and  Boss  (1971)  and  Alvarez- 
Cerillo  et  al.  (2017)  reported  the  occurrence  of 
L.  aristatus  boring  into  chitons  shell  plates. 

Distribution:  Western  Atlantic:  North  Carolina 
to  Texas,  USA,  throughout  the  Caribbean,  in 
South  America  from  Colombia  to  southern 
Brazil  (Daccarett  and  Bossio,  2011;  Mikkelsen 
and  Bieler,  2007;  Rios,  2009;  Tunnell  et  al., 
2010).  Also  found  in  the  eastern  Atlantic  Ocean 
and  Mediterranean  Sea  (Diaz  and  Puyana,  1994), 
and  the  eastern  Pacific  Ocean  (Coan  and 
Valentich-Scott,  2012). 

Remarks:  Mikkelsen  and  Bieler  (2007) 
invoked  ICZN  Article  23.9,  Reversal  of 
Precedence,  to  maintain  the  usage  of  the 
prevailing  d’Orbigny  names,  Leiosolenus 
aristatus,  Leiosolenus  bisculcatus,  and 
Lithophaga  antillarium,  over  the  earlier  Phillipi 
names.  Bieler  (2010)  subsequently  reported  that 
Article  23.9.1.2  (name  not  used  after  1899)  was 
not  met.  However,  Article  23.10,  the  Erroneous 
Reversal  of  Precedence,  stipulates  that  the 


prevailing  usages  must  be  maintained  until  the 
ICZN  Commission  makes  a  ruling.  Currently  no 
cases  on  this  issue  are  in  front  of  the 
Commission  and  we  must  follow  the  prevailing 
usage,  contrary  to  Kleemann  (2009). 

Leiosolenus  bisulcatus  (d'Orbigny,  1853) 
(Figure  3) 

Lithodomus  bisulcata  d'Orbigny,  1853,  nomen 
protectum ;  Modiola  appendiculata  Philippi, 
1846;  Lithodomus  biexcavatus  Reeve,  1857. 

Diagnosis:  Shell  elongate,  cylindrical,  with 
flare  along  the  posterodorsal  margin;  sharp, 
oblique,  indented  line  dividing  each  valve  into 
two  sections;  shell  covered  with  a  thick  feathery 
calcareous  incrustations,  thicker  posteriorly  and 
ventral  ly. 

Material  Examined:  Punta  de  Piedras,  El 
Atolladar:  25  April  2003.  5  spec.  Average 
length:  23  mm  ±  6.3  (MOBR-M-3184).  Punta 
de  Piedras,  Laguna  Pta  de  Piedras:  14  April 

2003.  2  spec.  Average  length:  32.6  mm  ±  8.6 
(MOBR-M-3185).  Punta  de  Piedras,  Laguna  Pta 
de  Piedras:  14  April  2003.  1  spec.  Length:  36 
mm  (MOBR-M-3186).  Playa  Zaragoza:  9  May 

2004.  1  spec.  Length:  34.6  mm  (MOBR-M- 
3187).  Playa  Zaragoza:  12  July  2008.  1  spec. 
Length:  31.2  mm  (MOBR-M-3917).  Playa  El 
Tunal:  12  July  2008.  1  spec.  Length:  26.8  mm 
(MOBR-M-39 1 9).  Playa  El  Tunal:  18  July  2008. 
1  spec.  Length:  14.5  mm  (MOBR-M-3923). 

Habitat:  Found  boring  in  rocks,  conglomerate, 
and  live  and  dead  corals  (Kleemann,  2009). 
This  species  can  also  be  found  boring  into  living 
mollusk  shells,  such  as  Strombus,  and  in 
calcareous  rocks  (Turner  and  Boss,  1962; 
Valentich-Scott  and  Dinesen,  2004). 

Distribution:  Western  Atlantic  from  North 
Carolina  to  Texas,  USA,  throughout  the 
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Caribbean,  in  South  America  from  Colombia  to 
southern  Brazil  (Daccarett  and  Bossio,  2011; 
Mikkelsen  and  Bieler,  2007;  Rios,  2009; 
Tunnell  et  al.,  2010). 

Lithophaga  antillarum  (d'Orbigny,  1853) 
(Figure  4) 

Lithodomus  antillarum  d'Orbigny,  1853,  nomen 
protecum\  Modiola  corrugata  Philippi,  1846; 
Modiola  ferniginea  Philippi,  1847;  Lithophagus 
caperatus  Philippi,  1849;  Lithophaga  straminea 
Dunker,  1880. 

Diagnosis:  Shell  elongate,  cylindrical,  fragile; 
beaks  subterminal,  but  not  extending  past 
anterior  end;  periostracum  light  to  medium 
brown,  dehiscent;  sculpture  of  fine  vertical  lines 
over  most  of  shell,  and  heavy  commarginal 
undulations  posterodorsally;  without  calcareous 
incrustations  on  exterior  of  shell. 

Material  Examined:  El  Guamache,  Varadero: 
1  May  2003.  1  spec.  Length:  43.5  mm  (MOBR- 
M-3171). 

Habitat:  Commonly  found  from  the  subtidal  to 
30  meters,  boring  into  dead  coral  and  limestone 
(Beaperthuy,  1967;  Diaz  and  Puyana,  1994; 
Valentich-Scott  and  Dinesen,  2004). 

Distribution:  Western  Atlantic  from  southern 
Florida  and  throughout  the  Caribbean,  in  South 
America  from  Colombia  to  the  northeast  of 
Brazil  (Daccarett  and  Bossio,  2011;  Mikkelsen 
and  Bieler,  2007;  Rios,  2009;  Valentich-Scott 
and  Dinesen,  2004). 

Gregariella  coralliophaga  (Gmelin,  1791) 
(Figure  5) 

Mytilus  coralliophaga  Gmelin,  1791;  Modiola 
semen  Lamarck,  1819;  Modiola  divaricata 
Philippi,  1847;  Lithodomus  argentea  Reeve, 


1858;  Lithodomus  gossei  Reeve,  1858; 
Tibialectus  otteri  Iredale,  1939. 

Diagnosis:  Shell  ovate;  beaks  subterminal,  but 
not  extending  past  anterior  end;  periostracum 
reddish-brown;  ventral  margin  finely  serrate; 
dorsal  margin  with  posterior  crest  from  which 
curved  striae  radiate  posteriorly  and  ventrally; 
hinge  weak;  inner  dorsal  margin  finely 
denticulate;  shell  interior  highly  iridescent; 
without  calcareous  incrustations  on  exterior  of 
shell,  but  frequently  densely  hirsute. 

Material  Examined:  Pampatar:  collection  date 
unknown.  Length:  3.2  mm  (MOBR-M-0157). 

Habitat:  Found  boring  into  calcareous  stones  in 
shallow  waters  (Diaz  and  Puyana,  1994)  and 
reported  boring  into  limestone  (Romero  et  al., 
2003). 

Distribution:  Western  Atlantic  from  North 
Carolina  to  Texas,  USA,  in  South  America  from 
Colombia  to  southern  Brazil  (Daccarett  and 
Bossio,  2011;  Mikkelsen  and  Bieler,  2007;  Rios, 
2009;  Tunnell  et  al.,  2010).  Also  distributed  in 
the  Indo-West  Pacific  (Printrakoon  et  al.,  2016). 
Records  from  the  eastern  Pacific  are  in  error 
(Coan  and  Valentich-Scott,  2012). 

Order  Veneroida 

Family  Petricolidae  d'Orbigny,  1840 

Choristodon  robustus  (Sowerby  I,  1834) 
(Figure  6) 

Petricola  robusta  G.  B.  Sowerby  I,  1834; 
Rupellaria  typica  Jonas,  1844;  Petricola 
robusta  Philippi,  1849;  Petricola  sinuosa 
Conrad,  1849;  Petricola  bulbosa  Gould,  1851; 
Petricola  anachoreta  de  Folin,  1867;  Petricola 
venusta  de  Folin,  1867;  Petricola  buwaldi  B.  L. 
Clark,  1915;  Petricola  riocanensis  Maury,  1917. 
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Diagnosis:  Shell  grayish  white;  broadly 
rounded  anteriorly;  produced  posteriorly, 
moderately  inflated;  inequilateral,  posterior  end 
longer;  sculpture  of  strong,  narrow,  irregularly 
spaced  radial  ribs  crossed  by  commarginal  ribs, 
giving  a  beaded  appearance  at  intersections; 
pallial  sinus  deep,  broad. 

Material  Examined:  El  Maguey.  17  May  2003. 
5  spec.  Average  length:  17  mm  ±  2.7  (MOBR- 
M-3178).  Pampatar,  Pta  Ballena:  7  May  2003.  5 
spec.  Average  length:  16  mm  ±  6.1  (MOBR-M- 
3179).  Pampatar,  Pta  Ballena:  7  May  2003.  1 
spec.  Length:  30.5  mm  (MOBR-M-3180).  Punta 
de  Piedras,  Muelle  FLASA:  9  May  2003.  4  spec. 
Average  length:  18.1  mm  ±  0.6  (MOBR-M- 
3181).  Archipelago  Los  Frailes,  La  Pecha:  30 
May  2006.  1  spec.  Length:  17.8  mm  (MOBR- 
M-3401).  Pampatar,  Pta  Ballena:  7  May  2003.  1 
spec.  Length:  16.8  mm  (MOBR-M-3531).  Playa 
Guacuco:  August  2004.  1  spec.  Length:  1 1 .4 
mm  (MOBR-M-3540).  Playa  El  Tunal:  18  June. 
5  spec.  Average  length:  14.9  mm  ±  3.8  (MOBR- 
M-3926). 

Habitat:  Found  in  calcareous  substrata,  such  as 
bivalve  shells,  colonial  corals,  and  calcareous 
bryozoans,  also  found  in  polychaete  tubes  made 
of  agglutinated  sand  (Coan  and  Valentich-Scott, 
2012). 

Distribution:  Western  Atlantic  from  North 
Carolina  to  Texas,  USA,  in  South  America  from 
Colombia  to  southern  Brazil  (Daccarett  and 
Bossio,  2011;  Mikkelsen  and  Bieler,  2007;  Rios, 
2009;  Tunnell  et  al.,  2010).  Also  in  the  eastern 
Pacific  from  Laguna  Ojo  de  Liebre  on  the  outer 
coast  of  Baja  California,  Mexico,  to  Piura,  Peru 
(Coan  and  Valentich-Scott,  2012). 


Family  Pholadidae  (Lamarck,  1809) 

Martesia  cuneiformis  (Say,  1 822) 
(Figures  7,  8) 

Pholas  cuneiformis  Say,  1822;  Pholas  caribaea 
d'Orbigny,  1846;  Pholas  falcata  G.  B.  Sowerby 
II,  1872  ( non  W.  Wood,  1815);  Pholas  krebsi 
Krebs,  1864. 

Diagnosis:  Shell  ovate,  broader  anteriorly, 
narrower  posteriorly;  mesoplax  (accessory 
calcareous  plate  on  top  of  umbones)  thick,  ovate 
to  wedge-shaped,  centrally  grooved, 
commarginally  sculptured;  valves  divided  into 
sections  by  a  narrow  radial  sulcus  extending 
from  beaks  to  ventral  margin;  sculpture 
anteriorly  of  strongly  imbricate  commarginal 
ribs,  posteriorly  with  broad,  rounded,  widely- 
spaced  commarginal  ribs. 

Material  Examined:  Porlamar,  Laguna  El 
Morro:  15  July  2008.  2  spec.  Average  length: 
3. 1  mm  ±  1 . 1  (MOBR-M-3977). 

Habitat:  Found  boring  into  mangrove  roots  and 
drift  wood  (Tunnell  et  al.,  2010). 

Distribution:  Western  Atlantic  from  North 
Carolina  to  Texas,  USA,  in  South  America  from 
Colombia  to  northern  Brazil  (Daccarett  and 
Bossio,  2011;  Mikkelsen  and  Bieler,  2007; 
Tunnell  et  al.,  2010).  Also  in  the  eastern  Pacific 
Ocean  from  California,  USA,  to  Panama  (Coan 
and  Valentich-Scott,  2012). 

Martesia  fragilis  Verrill  and  Bush,  1898 
(Figures  9,  10) 

Martesia  ( Martesiella )  fragilis  Verrill  and  Bush, 
1898;  Pholadidea  ( Penitella )  minuscula  Dali, 
1908;  Martesia  bahamensis  (Bartsch  and 
Rehder,  1945);  Martesia  ( Diploplax )  exquisita 
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Bartsch  and  Rehder,  1945;  Martesia  (Diplop lax) 
bahamensis  Bartsch  and  Rehder,  1945. 

Material  Examined:  Boca  de  Pozo:  20  April 
2008.  9  spec.  Average  length:  6.2  mm  ±  0.1 
(MOBR-M-3934). 

Diagnosis:  Shell  subovate,  short;  mesoplax 
ovate-elongate  with  peripheral  keel  and 
commarginal  sculpture;  valves  divided  into 
sections  by  moderate  radial  sulcus  extending 
from  beaks  to  ventral  margin;  sculpture 
anteriorly  of  weakly  imbricate  commarginal  ribs, 
posteriorly  with  narrow,  widely-spaced 
commarginal  ribs. 

Habitat:  Found  boring  in  wood  or  mangrove 
roots  (Diaz  and  Puyana,  1994). 

Distribution:  Western  Atlantic  from  North 
Carolina,  USA  to  Uruguay  (Diaz  and  Puyana, 
1994).  Eastern  Pacific  from  Mexico  to  Panama 
(Diaz  and  Puyana,  1994). 

Martesia  striata  (Linneaus,  1758) 

(Figure  11) 

Pholas  striata  Linnaeus,  1758;  Pholas  pusillis 
Linnaeus,  1758;  for  extended  synonymy  list  see 
Turner  (1966). 

Diagnosis:  Shell  variable  in  shape  but  usually 
long  and  pear-shaped  (juveniles  nearly  circular), 
moderately  fragile;  mesoplax  subcircular, 
without  central  groove,  with  irregular  wrinkles 
but  no  commarginal  sculpture;  anterior  end  with 
closely  spaced,  imbricate  commarginal  ribs; 
posterior  slope  with  wide,  low  commarginal  ribs 
and  undulations. 

Material  Examined:  Punta  de  Piedras,  Punta 
de  Piedras  lagoon:  1  April  1992.  7  spec. 
Average  length:  20.7  mm  ±  6.1  (MOBR-M- 
1238).  El  Guamache,  El  Oasis:  1  May  2003.  5 


spec.  Average  length:  19.3  ±  2.2  (MOBR-M- 
3136).  Punta  de  Piedras,  El  Atolladar:  25  April 
2003.  1  spec.  Length:  15.6  mm  (MOBR-M- 
3182).  El  Guamache,  El  Oasis:  1  May  2003.  2 
spec.  Average  length:  22.6  mm  ±  2.5  (MOBR- 
M-3183).  Punta  de  Piedras,  Laguna  de  Pta  de 
Piedras:  25  April  2003.  9  spec.  Average  length: 
19.7  mm  ±  4.1  (MOBR-M-3193).  El  Guamache: 
25  April  2003.  4  spec.  Average  length:  20.8  mm 
±  1.4  (MOBR-M-3194).  Punta  de  Piedras, 
Laguna  de  Pta  de  Piedras:  17  April  2003.  15 
spec.  Average  length:  16.1  mm  ±5.2  (MOBR- 
M-3195).  El  Guamache,  El  Oasis:  1  May  2003. 
3  spec.  Average  length:  23.8  mm  ±  2.3  (MOBR- 
M-3197).  La  Isleta,  Las  Marites  lagoon:  15  July 
2008.  6  spec.  Average  length:  21.8  mm  ±  4.3 
(MOBR-M-3920).  Porlamar,  El  Morro  lagoon: 
15  June  2008.  2  spec.  Average  length:  8.7  mm  ± 
7.8  (MOBR-M-3922).  Playa  El  Tunal:  18  June 
2008.  2  spec.  Average  length:  3.6  mm  ±  0.04 
(MOBR-M-3925). 

Habitat:  Found  boring  in  living  wood  or  fallen 
sunken  wood  of  the  red  mangrove  Rhizophora 
mangle.  We  also  collected  specimens  boring 
into  wood  boats  and  dock  pilings.  This  species 
has  been  found  boring  in  PVC  pipe  and  pieces 
of  bamboo  (Scott,  1991). 

Distribution:  Western  Atlantic:  North  Carolina 
to  Texas,  USA,  throughout  the  Caribbean;  in 
South  America  from  Colombia  to  southern 
Brazil  (Daccarett  and  Bossio,  2011;  Mikkelsen 
and  Bieler,  2007;  Rios,  2009;  Tunnell  et  al., 
2010).  Also  in  tropical  waters  of  the  eastern 
Pacific  and  Indo-Pacific  (Coan  and  Valentich- 
Scott,  2012). 
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Barnea  truncata  (Say,  1 822) 

(Figures  12,  13) 

Pholas  truncata  Say,  1 822 

Diagnosis:  Shell  cylindrical,  fragile,  white; 
anterior  end  pointed;  posterior  end  subtruncate; 
sculpture  of  widely  spaced  radial  ribs  overlain 
by  closely  spaced  imbricated  commarginal  ribs 
on  anterior  end  and  medial  section;  radial 
sculpture  absent  posterodorsally. 

Material  Examined:  Playa  La  Restinga,  El 
Saco:  17  April  2003.  1  spec.  Length:  44.5  mm 
(MOBR-M-3177).  Punta  de  Piedras,  El 
Atolladar:  15  December  2008.  1  spec.  Length: 
48.7  mm  (MOBR-M-3792). 

Habitat:  Found  boring  in  wood,  clay,  and  soft 
rocks  (Calvalho,  1994;  Diaz  and  Puyana,  1994), 
and  also  boring  into  live  and  dead  corals 
(Monari,  2009). 

Distribution:  Western  Atlantic  from 

Massachusetts  to  Texas,  USA,  in  South 
America  from  Colombia,  Venezuela,  and  Brazil 
(Calvalho,  1994;  Daccarett  and  Bossio,  2011; 
Humfrey,  1975;  Mikkelsen  and  Bieler,  2007; 
Rios,  2009;  Tunnell  et  al.,  2010)  In  the  eastern 
Atlantic:  Senegal  (Abbott,  1974;  Calvalho,  1994) 
and  Angola  (Diaz  and  Puyana,  1994),  and  in  the 
Western  Pacific:  Gold  Coast,  Australia  (Abbott, 
1974). 

Cyrtopleura  costata  (Linnaeus,  1758) 
(Figures  14,  15) 

Pholas  costata  Linnaeus,  1758;  Leuconyx 
tayleriana  H.  Adams  and  A.  Adams,  1863; 
Capnlus  shreevei  Conrad,  1869. 

Diagnosis:  Shell  ovate-elongate,  fragile, 

chalky-white;  sculpture  of  strong  radial  ribs 
over  most  exterior  surfaces,  more  widely  spaced 


and  imbricate  anteriorly,  and  fine  commarginal 
ribs  and  striae;  umbonal  reflection  well- 
separated  from  dorsal  surface;  valves  widely 
gaping,  touching  only  dorsally. 

Material  Examined:  La  Restinga:  1  January 
1970.  2  spec.  Average  length:  59.5  mm  ±  1.2 
(MOBR-M- 1 067). 

Habitat:  Usually  found  buried  in  mud  flats 
(Warmke  and  Abbott,  1961)  or  boring  soft  rocks 
(Calvalho,  1994). 

Distribution:  Mainly  found  in  the  western 
Atlantic  from  Cape  Cod,  Massachusetts  to 
Texas,  USA,  in  South  America  from  Surinam  to 
southern  Brazil  (Calvalho,  1994;  Clench,  1973; 
Humfrey,  1975;  Mikkelsen  and  Bieler,  2007; 
Rios,  2009;  Tunnell  et  al.,  2010). 

Pholas  campechiensis  Gmelin,  1791 
(Figures  16,  17) 

Pholas  campechiensis  Gmelin,  1791;  Pholas 
oblongata  Say,  1822;  Pholas  candeana 
d'Orbigny,  1853. 

Diagnosis:  Shell  ovate-cylindrical,  fragile, 
chalky  white;  sculpture  of  imbricate,  evenly 
spaced  radial  ribs,  greatly  reduced  posteriorly, 
and  fine  commarginal  ribs  and  striae;  umbonal 
reflection  separated  from  dorsal  surface;  valves 
slightly  gaping  at  anterior  and  posterior  end. 

Material  examined:  La  Restinga,  Playa  El 
Saco:  15  May  2003.  2  spec.  Average  length: 
85.2  mm  ±  14.5  (MOBR-M-3176).  Porlamar, 
Playa  Concorde:  15  July  2008.  1  spec.  Length: 
27.8  mm  (MOBR-M-3921). 

Habitat:  Found  deeply  burrowing  into 
compacted  clay,  wood,  or  soft  rocks  (Diaz  and 
Puyana,  1994;  Rios,  2009). 
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Distribution:  West  Atlantic  from  North 
Carolina  to  Texas,  USA  and  throughout  the 
Caribbean,  in  South  America  from  Colombia, 
Venezuela,  Surinam,  Brazil  and  Uruguay 
(Calvalho,  1994;  Daccarett  and  Bossio,  2011; 
Diaz  and  Puyana,  1994;  Rios,  2009;  Tunnell  et 
al.,  2010).  Also  in  the  eastern  Atlantic  between 
Senegal  and  Liberia  (Diaz  and  Puyana,  1994). 

Family  Teredinidae  (Rafinesque,  1815) 

Bankia  destructa  Clench  and  Turner,  1946 
(Figures  18-19) 

Diagnosis:  Pallets  elongated  with  separated 
cup-shaped  segments;  periostracal  ridge  of  the 
segments  serrated;  inner  and  outer  margins  of 
the  segments  serrated;  serrations  on  outer  face 
fine,  on  inner  longer  and  coarser;  segments  with 
short  serrated  awns;  siphons  separated. 

Material  Examined:  Punta  de  Piedras,  Laguna 
de  Pta  de  Piedras:  20  August  2007.  1  spec. 
Length:  2.8  mm  (MOBR-M-3936).  Punta  de 
Piedras,  Laguna  de  Pta  de  Piedras:  20  August 
2007.  1  spec.  Length:  3.4  mm  (MOBR-M-3937). 
Punta  de  Piedras,  Laguna  de  Pta  de  Piedras  :  20 
August  2007.  1  spec.  Length:  3  mm  (MOBR-M- 
3938).  Punta  de  Piedras,  Laguna  de  Pta  de 
Piedras:  15  July  2008.  1  spec.  Length:  2.7  mm 
(MOBR-M-3981).  Punta  de  Piedras,  Laguna  de 
Pta  de  Piedras:  1 1  October  2007.  1  spec.  Length: 
4.3  mm  (MOBR-M-3982) 

Comparative  material:  Canal  Zone,  Isla  Naos, 
Panama.  17  April  1972.  10  spec  (MCZ- 
351536). 

Habitat:  Found  boring  in  wood  (Abbott,  1974), 
especially  mangrove  roots  and  dock  pilings 
(Diaz  and  Puyana,  1994). 

Distribution:  Western  Atlantic:  Florida  to 
Central  America;  Gulf  of  Mexico  and  the 


Caribbean  Sea,  Brazil  (Abbott,  1974).  In  the 
eastern  Pacific  from  Sinaloa,  Mexico,  to  Guayas, 
Ecuador  (Coan  and  Valentich-Scott,  2012). 

Bankia  gouldi  (Bartsch,  1908) 

(Figure  20,  21) 

Xylotrya  gouldi  Bartsch,  1908;  Bankia 
mexicana  Bartsch,  1921;  Bankia  schrencki  Moll, 

1935. 

Diagnosis:  Pallets  composed  of  numerous 
segments  on  a  long  stalk,  segments  cone-shaped 
without  serrations  on  the  margins;  cones 
broadly  triangular,  with  smooth,  drawn-out 
edges,  lateral  margins  extended  into  fine  short 
awns;  periostracal  margin  on  the  inner  face 
forming  web  connecting  awns;  narrow 
periostracal  margin  of  outer  face  with  short 
longitudinal  striations. 

Material  Examined:  Punta  de  Piedras,  Laguna 
de  Pta  de  Piedras:  20  November  2007.  1  spec. 
Length:  4.4  mm  (MOBR-M-3939). 

Comparative  Material:  Santa  Marta, 

Colombia.  2  February  1936.  1  spec  (MCZ- 
122502).  Santa  Marta,  Colombia.  2  February 

1936.  1  spec  (MCZ-  122526).  Santa  Marta, 
Colombia:  2  February  1936.  1  spec  (MCZ- 
122542).  Santa  Marta,  Colombia:  2  February 
1936.  1  spec  (MCZ-  122499). 

Habitat:  Commonly  found  in  any  type  of 
sunken  wood  (Diaz  and  Puyana,  1994). 

Distribution:  Western  Atlantic:  New  Jersey  to 
Texas,  USA,  in  South  America  from  Colombia 
to  Uruguay  (Tunnell  et  al.,  2010;  Daccarett  and 
Bossio,  2011;  Rios,  2009).  In  the  eastern  Pacific 
from  Sinaloa,  Mexico,  to  Guayas,  Ecuador 
(Coan  and  Valentich-Scott,  2012). 


256 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Bankia  carinata  (J.  E.  Gray,  1827) 
(Figures  22,  23) 

Teredo  carinata  J.E.  Gray,  1827;  Teredo 
stutchburyi  Blainville,  1828;  Xylotrya  philippi 
Gray,  1851;  Bankia  bipalmata  Delle  Chiaje, 
1929;  Bankia  caribbea  Clench  and  Turner,  1929; 
Bankia  kamiyai  Roch,  1929;  Bankia  orientalis 
Roch,  1929;  Bankia  indica  Nair,  1954;  Bankia 
edmonsdoni  Nair,  1956. 

Diagnosis:  Pallets  not  serrated  on  margin  cones; 
funnel-shaped  cones  moderately  spaced; 
periostracal  horns  short  and  wide,  projecting 
outwardly  away  from  upper  segment; 
embryonic  segments  stacked  in  a  compact  plate¬ 
shaped  end;  periostracal  margin  on  inner  and 
outer  faces  about  equal. 

Material  Examined:  Punta  de  Piedras,  Laguna 
de  Pta  de  Piedras  :  1 1  October  2007.  1  spec. 
Length:  3.4  mm  (MOBR-M-3983). 

Comparative  Material:  Massachusetts,  United 
States.  15  July  1983.  5  spec  (MCZ-  351686). 
Massachusetts,  United  States.  15  July  1983.  2 
spec  (MCZ-  351688). 

Habitat:  Commonly  found  in  boring  wood  or 
mangrove  roots  (Diaz  and  Puyana,  1994). 

Distribution:  Western  Atlantic  from  the  Gulf  of 
Mexico,  Caribbean  Sea  and  Brazil  (Abbott, 
1974;  Mikkelsen  and  Bieler,  2007;  Diaz  and 
Puyana,  1994).  In  the  eastern  Pacific  from 
California,  USA,  to  Guayas,  Ecuador  (Coan  and 
Valentich-Scott,  2012).  Also  in  the 
Mediterranean  Sea  (Diaz  and  Puyana,  1994), 
Africa;  India,  and  Indian  Ocean  Islands  (Abbott, 
1974). 


Lyrodus  pedicellatus  (de  Quatrefages,  1 849) 
(Figures  24,  25) 

Teredo  pedicellata  Quatrefages,  1849;  Teredo 
pedicellata  var.  truncata  Jeffreys,  1865;  Teredo 
chlorotica  Gould,  1870;  and  many  other 
synonyms  in  various  parts  of  the  world 
(complete  synonymy:  R.  D.  Turner,  1966:  70- 
71). 

Diagnosis:  Shell  with  numerous,  closely  set 
ridges;  pallet  blade  oval,  calcareous,  base 
covered  partially  by  a  brown-black  homy 
periostracal  cap,  without  deep  furrow  on  outer 
face,  frequently  deeply  excavated  at  the  tip. 

Material  Examined:  La  Isleta,  Las  Marites 
lagoon:  15  July  2008.  1  spec.  Length:  1.5  mm 
(MOBR-M-3929).  La  Isleta,  Las  Marites  lagoon: 
15  July  2008.  5  spec.  Length:  2  mm  (MOBR-M- 
3978). 

Comparative  Material:  Puerto  Cabello, 
Venezuela:  1  January  1938.  1  spec  (MCZ- 
123328).  Puerto  Cabello,  Venezuela:  [Date 
unknown].  1  spec  (MCZ-  123331).  Puerto 
Cabello,  Venezuela:  1  January  1938.  1  spec 
(MCZ-  123355).  Puerto  Cabello,  Venezuela: 
[Date  unknown].  1  spec.  (MCZ-  123483). 
Puerto  Cabello,  Venezuela:  [Date  unknown].  1 
spec  (MCZ-  123519). 

Distribution:  Cosmopolitan  in  tropical  and 
temperate  waters  around  the  world  (Coan  and 
Valentich-Scott,  2012;  Mikkelsen  and  Bieler, 
2007). 

Habitat:  Commonly  found  in  any  sunken  wood 
(Diaz  and  Puyana,  1994). 
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Spathoteredo  spatha  (Jeffreys,  1860) 
(Figures  26,  27) 

Teredo  spatha  Jeffreys,  1860;  Teredo  molli 
Roch,  1931. 

Diagnosis:  Pallets  obscurely  segmented  having 
a  ribbed  appearance;  blade  broadly  oval  in 
outline  with  a  brownish  periostracum  around  its 
base  and  a  papillose  encrustation  distally. 

Material  Examined:  Punta  de  Piedras,  Laguna 
de  Pta  de  Piedras:  1 1  October  2007.  1  spec. 
Length:  1 .5  mm  (MOBR-M-3983). 

Comparative  Material:  Santa  Marta,  Chengue, 
Colombia.  20  August  1967.  15  spec  (MCZ- 
278056). 

Distribution:  Caribbean  Sea  (Velasquez  and 
Lopez,  2015). 

Habitat:  Found  boring  in  roots  of  the  red 
mangrove  Rhizophora  mangle  (Velasquez  and 
Lopez,  2015). 

Remarks:  The  previous  report  of  this  species  in 
Isla  Margarita  was  made  by  Velasquez  and 
Lopez  (2015).  This  species  is  originally 
described  from  Guernsey,  England,  from 
specimens  collected  from  driftwood  (Turner, 
1966).  It  is  not  considered  to  be  an  established 
species  in  the  region  because  all  the  specimens 
were  found  either  in  driftwood  carried  mainly 
by  the  Gulf  Stream  (Borges  et  al.,  2014; 
Velasquez  and  Lopez,  2015). 

Teredo  fnrcifera  von  Martens,  1 894 
(Figure  28,  29) 

Teredo  fnrcifera  (von  Martens,  1894);  Teredo 
parksi  Bartsch,  1921;  Teredo  furcillatus  Miller, 
1924;  Teredo  australasiatica  Roch,  1935; 
Teredo  furcata  Moll,  1935;  Teredo  krappei 


Moll,  1935;  Teredo  laciniata  Roch,  1935; 
Teredo  bensoni  Edmonsdon,  1946;  Teredo 
parksi  madrasensis  Nair,  1958,  non  Nair,  1956. 

Diagnosis:  Palettes  small,  variable  in  shape, 
elongate  to  oval,  usually  concave;  inside  distal 
margin  straight,  rounded,  V-shaped  or  U-shaped; 
periostacum  covers  the  distal  half  of  the  blade 
but  does  not  extend  beyond  the  calcareous 
portion. 

Material  Examined:  La  Isleta,  Las  Marites 
lagoon:  15  July  2008.  1  spec.  Length:  1.3  mm 
(MOBR-M-3930).  La  Isleta,  Las  Marites  lagoon: 
15  July  2008.  1  spec.  Length:  1.4  mm  (MOBR- 
M-3931).  La  Isleta,  Las  Marites  lagoon:  15  July 
2008.  1  spec.  Length:  1.2  mm  (MOBR-M-3932). 
Porlamar,  El  Morro  lagoon:  15  July  2008.  7 
spec.  Average  length:  1.8  mm  ±  0.9  (MOBR-M- 
3979).  Porlamar,  El  Morro  lagoon:  15  July  2008. 
1  spec.  Length:  1.5mm  (MOBR-M-3980). 

Comparative  Material:  Puerto  Cabello, 
Venezuela:  [Date  unknown].  1  spec  (MCZ- 
123454).  Puerto  Cabello,  Venezuela:  [Date 
unknown].  1  spec  (MCZ-  123457).  Puerto 
Cabello,  Venezuela:  [Date  unknown].  1  spec 
(MCZ-  123459).  Puerto  Cabello,  Venezuela: 
[Date  unknown],  1  spec  (MCZ-  123461).  Puerto 
Cabello,  Venezuela:  [Date  unknown].  1  spec 
(MCZ-  123462).  Puerto  Cabello,  Venezuela: 
[Date  unknown].  1  spec  (MCZ-  123464).  Puerto 
Cabello,  Venezuela:  [Date  unknown].  1  spec 
(MCZ-  123466).  Puerto  Cabello,  Venezuela: 
[Date  unknown].  1  spec  (MCZ-  123467). 

Habitat:  Found  boring  into  the  roots  of  the  red 
mangrove  Avicennia  sp.  (Nair,  1975). 

Distribution:  Western  Atlantic:  Brazil  (Rios, 
2009).  Also  in  the  western  Pacific,  Malaysia 
(Singh  and  Sasekumar,  1994),  Australia 
(Brearley  et  al.,  2003),  and  New  Guinea 
(Rayner,  1979);  in  the  central  Pacific,  Hawaii 
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(Turner,  1966),  Colombia  (Cantera,  2010),  and 
Ecuador  (Coan  and  Valentich-Scott,  2012);  and 
in  the  Indian  Ocean  (Turner,  1966);  Caribbean 
Sea,  Venezuela  (Nair  1975). 

Family  Gastrochaenidae  (Gray,  1840) 

Gastrochaena  ovata  Sowerby,  1 834 
(Figure  30) 

Gastrochaena  ovata  G.  B.  Sowerby  I,  1 834. 

Diagnosis:  Shell  ovate-elongate;  beaks  well 
behind  anterior  end;  anterior  end  pointed; 
posterior  end  broadly  rounded;  sculpture  of 
commarginal  ribs  and  striae;  ventral  margin 
widely  gaping. 

Material  Examined:  Playa  El  Tunal:  18  June 
2008.  1  spec.  Length:  10  mm  (MOBR-M-3928). 

Habitat:  Found  boring  in  Porites  corals  or  thick 
bivalve  shells  (Coan  and  Valentich-Scott,  2012). 

Distribution:  Throughout  the  tropical  western 
Atlantic  (Coan  and  Valentich-Scott,  2012);  in 
South  America  from  Colombia,  and  northern 
Brazil  (Daccarett  and  Bossio,  2011;  Diaz  and 
Puyana,  1994;  Mikkelsen  and  Bieler,  2007;  Rios, 
2009).  In  the  eastern  Pacific  from  Baja 
California,  Mexico,  to  Guayas,  Ecuador  (Coan 
and  Valentich-Scott,  2012). 

Lamychaena  hians  (Gmelin,  1791) 

(Figure  31) 

Pholas  hians  Gmelin,  1791. 

Diagnosis:  Shell  ovate-elongate;  beaks  terminal 
or  subterminal;  anterior  end  narrowly  rounded, 
slightly  produced  ventrally  in  some;  posterior 
end  broadly  rounded;  sculpture  of  commarginal 
ribs  and  striae;  ventral  margin  widely  gaping. 


Material  Examined:  Boca  Chica:  6  March 
2004.  2  spec.  Average  length:  9.9  ±3.7  mm 
(MOBR-M-3172).  Punta  de  Piedras:  17  April 
2003.  3  spec.  Average  length:  10  ±  1.2  mm 
(MOBR-M-3173).  Punta  de  Piedras:  17  April 
2003.  2  spec.  Average  length:  10.7  ±  1.3  mm 
(MOBR-M-3174).  Punta  de  Piedras,  El 
Atolladar:  25  April  2003.  4  spec.  Average 
length:  11.5  ±  0.6  mm.  (MOBR-M-3175).  Playa 
El  Tunal:  25  April  2003.  4  spec.  Average  length: 
4.2  ±  2. 1  mm  (MOBR-M-3927). 

Habitat:  Boring  into  living  and  dead  corals, 
limestone,  and  into  mollusk  shells  (Diaz  and 
Puyana,  1994;  Valentich-Scott  and  Dinesen, 
2004). 

Distribution:  West  Atlantic  from  North 
Carolina  to  Texas,  USA,  Bermuda,  and  West 
Indies;  in  South  America  from  Colombia  to 
Brazil  (Daccarett  and  Bossio,  2011;  Diaz  and 
Puyana,  1994;  Rios,  2009;  Tunnell  et  al.,  2010). 

Spengleria  rostrata  (Spengler,  1793) 
(Figure  32) 

Chaena  rostrata  Spengler,  1783;  Gastrochaena 
callosa  Philippi,  1845;  Gastrochaena 
chemnitziana  d'Orbigny,  1853. 

Diagnosis:  Shell  quadrate-elongate;  beaks  well 
behind  anterior  end;  anterior  narrowly  rounded; 
posterior  end  subtruncate;  sculpture  of 
commarginal  ribs,  very  elevated  from  the 
umbones  to  the  posterior  margin;  ventral  margin 
widely  gaping. 

Material  Examined:  Los  Frailes  Archipelago, 
Punta  Cachipo:  21  April  2005.  1  spec.  Length: 
27.7  mm  (MOBR-M-3 1 70). 

Habitat:  Boring  into  corals  (Rios,  2009). 
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Distribution:  Western  Atlantic  from  North 
Carolina  to  southern  Florida,  USA,  and  in  the 
West  Indies;  in  South  America  from  Colombia 
to  southern  Brazil  (Daccarett  and  Bossio,  2011; 
Diaz  and  Puyana,  1994;  Mikkelsen  and  Bieler, 
2007;  Rios,  2009). 

DISCUSSION 

Twenty  endolithic  bivalve  mollusk  species  are 
here  reported,  which  represents  68%  of  the  taxa 
previously  reported  for  the  Venezuelan  coast 
(Tables  1,  2).  The  boring  mollusks  with  the 
widest  distribution  on  Isla  Margarita  include 
Leiosolenus  aristatus  found  at  14  of  24 
sampling  localities,  followed  by  Leiosolenus 
bisulcatus  and  Choristodon  robustus  in  eight 
and  six  localities,  respectively.  The  endolithic 
bivalves  sampled  in  this  study  were  found 
mainly  in  rock,  mollusk  shells,  and  live  or  dead 
corals. 

The  endolithic  bivalve  fauna  of  Isla  Margarita  is 
much  more  speciose  than  that  reported  in  the 
Florida  Keys,  but  is  less  speciose  compared 
with  Indo-Pacific  regions  with  high  coral 
diversity.  Valentich-Scott  and  Dinesen  (2004) 
reported  eight  endolithic  bivalves  from 
limestone  and  dead  corals  in  the  Florida  Keys, 
USA.  In  the  Indo-Pacific  Ocean,  21  coral  boring 
species  were  sampled  in  the  Kungkrabaen  Bay 
region  of  Thailand  (Valentich-Scott  and 
Tongkerd,  2008)  and  18  species  from  Ko  Chang, 
Thailand  (Printrakoon  et  al.,  2016).  All  three  of 
these  studies  only  examined  corals  or  limestone 
habitats,  and  did  not  include  wood  or  shell 
endoliths.  We  would  expect  the  number  of 
boring  bivalve  species  to  greatly  increase  in 
those  regions  if  wood  or  shell  substrata  were 
examined.  Additional  studies  on  endolithic 
bivalves  are  needed  in  the  tropical  West 
Atlantic,  especially  those  associated  with  live 
and  dead  corals,  to  more  accurately  compare 
with  other  geographic  provinces. 


ACKNOWLEDGEMENTS 

The  senior  author  gratefully  thanks  Adam 
Baldinger,  from  the  Museum  of  Comparative 
Zoology  at  Harvard  University  (MCZ),  who 
allowed  us  to  examine  the  Teredinidae  in  their 
collection,  which  was  vital  to  compare  with 
specimens  from  this  study.  Juan  Carlos 
Mendialdua  and  Carlos  Lira,  from  Universidad 
de  Oriente,  Nucleo  Nueva  Esparta  (UDONE), 
photographed  most  of  the  specimens  illustrated 
in  this  paper.  We  appreciate  the  advice  of 
Eugene  V.  Coan  and  Vanessa  Delnavaz,  who 
provided  comments  on  a  draft  of  this 
manuscript. 

REFERENCES 

Abbott,  R.  1974.  American  Seashells.  2nd  ed. 
Litton,  Educational  Publishing,  New  York, 
United  States  of  America,  663  pp. 

Alvar ez-Cerrillo,  L.R.,  P.  Valentich-Scott  and 
W.A.  Newman.  2017.  A  remarkable  infestation 
of  epibionts  and  endobionts  of  an  edible  chiton 
(Polyplacophora:  Chitonidae)  from  the 
Mexican  tropical  Pacific.  The  Nautilus 
1 3 1  ( 1  ):87-96. 

Bagur,  M.,  C.A.  Richardson,  J.L.  Gutierrez, 

L.P.  Arribas,  M.S.  Doldan,  and  M.G  Palomo. 
2013.  Age,  growth  and  mortality  in  four 
populations  of  the  boring  bivalve  Lithophaga 
patagonica  from  Argentina.  Journal  of  Sea 
Research  81(l):49-56. 

Beauperthuy,  I.  1967.  Los  mitilidos  de 
Venezuela  (Mollusca:  Bivalvia).  Boletin  del 
Instituto  Oceanografico  de  Venezuela  6(1  ):7  - 
115. 

Bieler,  R.  2010.  On  the  names  of  some  western 
Atlantic  Lithophaga  species  (Bivalvia: 
Mytilidae).  Malacologia  52(1):  18 1-1 82. 

Bitter,  R.  and  R.  Martinez.  2001.  Inventario  de 
los  moluscos  en  las  costas  del  Estado  Falcon, 
Venezuela.  Acta  Biologica  Venezuelica  21(1): 
21-41. 


260 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Buitrago,  J.  and  J.  Capelo.  1993.  Los  moluscos 
de  la  region  suroriental  de  la  bahia  de  Pozuelos. 
Edo  Anzoategui,  Venezuela.  Memoria 
Sociedad  de  Ciencias  Naturales,  La  Salle 
140(1):27-  39. 

Bullock,  R.  and  J.  Boss.  1971.  Lithophaga 
aristata  in  the  shell-plates  of  chitons 
(Mollusca).  Breviora  369(1):  10  pp. 

Brearley,  A.,  Chalermwat,  K.  and  N.  Kakhai. 
2003.  Pholadidae  and  Teredinidae  (Mollusca: 
Bivalvia)  collected  from  mangrove  habitats  on 
the  Burrup  Peninsula,  Western  Australia.  In: 
Wells,  F.E.,  Walker,  D.I.  and  Jones,  D.S.  (eds.) 
The  Marine  Flora  and  Fauna  of  Dampier, 
Western  Australia.  Western  Australian  Museum, 
Perth,  Australia,  pp.  345-362. 

Cantera,  J.R.  2010.  Bivalvos  perforadores  de 
madera  (Mollusca  :  Teredinidae,  Pholadidae). 
Biologia  Marina  132(36):  277-288. 

Capelo,  J.,  Buitrago,  J.,  Guitierrez,  J.  and 
Martin,  R.  2009.  Distribution  geografica  de 
los  moluscos  marinos  y  estuarinos  en  el  Golfo 
de  Paria,  delta  del  Orinoco  y  la  plataforma 
deltana  (Venezuela).  Memoria  Sociedad  de 
Ciencias  Naturales,  La  Salle  171:33-56. 
Carvalho,  E.  1994.  Seashells  of  Brazil.  2ed. 

Editora  da  Furg.  Rio  Grande,  Brazil,  48 1  pp. 
Clench,  W.  1973.  A  Field  Guide  to  Shells  of  the 
Atlantic  and  Gulf  Coast  and  the  West  Indies. 
Houghton  Mifflin  Company  Boston.  Boston, 
United  States  of  America,  330  pp. 

Clench,  W.J.  and  R.  Turner.  1946.  The  genus 
Bankia  in  the  Western  Atlantic.  Johnsonia 
2(19):  2-64. 

Coan,  E.V.  and  P.  Valentich-Scott.  2012. 

Bivalve  Seashells  of  Tropical  West  America. 
Marine  Bivalve  Mollusks  from  Baja  California 
to  Northern  Peru.  Santa  Barbara  Museum  of 
Natural  History  Monographs  Number  6, 

Studies  in  Biodiversity  Number  4:  1258  pp. 
Cognetti,  G.,  M.  Sara  and  G.  Magazzu.  2001. 
Biologia  Marina.  Ariel  Ciencia,  Ariel  S.A,  619 

pp. 


Daccarett,  E.Y.  and  V.S.  Bossio.  2011. 

Colombian  Seashells  from  the  Caribbean  Sea. 
Grafiche  Scarponi,  Acona,  Italy,  1-383  pp. 
Diaz,  J.  and  M.  Puyana.  1994.  Moluscos  del 
Caribe  Colombiano:  Un  catalogo  ilustrado. 
Colciencias-Fundacion  Natura-INVEMAR. 
Bogota,  Colombia,  291  pp. 

Distel,  D.  L.,  M.  Amin,  A.  Burgoyne,  E.  Linton, 
G.  Mamangkey,  W.  Morrill,  J.  Nove,  N. 
Wood,  and  J.  Yang.  2011.  Molecular 
phylogenetics  and  evolution  molecular 
phylogeny  of  Pholadoidea  Lamarck,  1 809 
supports  a  single  origin  for  xylotrophy  (wood 
feeding)  and  xylotrophic  bacterial 
endosymbiosis  in  Bivalvia.  Molecular 
Phylogenetics  and  Evolution  61(2):245-254. 
Ewald,  J.,  H.  Severeyn,  and  D.  Espinoza.  1984. 
La  fauna  acuatica  de  invertebrados  de  la 
Cuenca  del  Lago  de  Maracaibo:  I.  Los 
moluscos  bivalvos  perforadores.  Ciencias: 
Revista  Cientifica  de  la  Universidad  del  Zulia 
1  (2):41  -64. 

Gonzalez,  V.  2007.  La  vegetation  de  la  Isla  de 
Margarita  y  sus  interrelaciones  con  el  ambiente 
fisico.  Memoria  Sociedad  de  Ciencias 
Naturales,  La  Salle  167(1):  13 1-1 61. 

Humfrey,  M.  1975.  Sea  Shells  of  the  West  Indies: 
A  Guide  to  the  Marine  Mollusc  of  the 
Caribbean.  William  Collins  Sons  &  Co  Ltd. 
Glasgow,  Great  Britain,  351  pp. 

Keen,  A.M.  1971.  Sea  Shells  of  Tropical  West 
America;  Marine  Mollusks  from  Baja 
California  to  Peru,  2nd  ed.  Stanford  University 
Press,  Stanford,  1,064  pp. 

Kleemann,  K.H.  1980.  Boring  bivalves  and  their 
host  corals  from  the  Great  Barrier  Reef.  Journal 
of  Molluscan  Studies  46(1):  13-54. 

Kleemann,  K.H.  1982.  Atzmuscheln  im  Ghetto? 
Lithophaga  (Bivalvia)  aus  dem  Leithakalk 
(Mittel-  Mioza:  Badenien)  von  Miillendorf  im 
Wiener  Becken,  Osterreich.  Beitrage  zur 
Palaontologie  Von  Osterreich  9:2 1 1-23 1 . 


261 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Kleemann,  K.H.  1984.  Lithophaga  (Bivalvia) 
from  dead  coral  from  the  Great  Barrier  Reef, 
Australia.  Journal  of  Molluscan  Studies 
50(3):  192-230. 

Kleemann,  K.H.  1986.  Lithophagines  (Bivalvia) 
from  the  Caribbean  and  the  eastern  Pacific.  In: 
Printer,  L  (ed.)  Proceeding  of  the  8th 
International  Malacological  Congress, 

Budapest  1983,  pp.  1 13-1 18. 

Kleemann,  K.H.  2009.  Lithodomus  bisulcata 
Orbigny,  1853,  a  junior  synonym  of  Modiola 
appendiculata  Philippi,  1846.  Conchylia 
40(1/2):  23-27. 

Lodeiros,  C.,  B.  Marin,  and  A.  Prieto.  1999. 

Catalogo  de  Moluscos  Marinos  de  las  Costas 
Nororientales  de  Venezula:  Clase  Bivalvia. 
Apudons.  Cumana,  Venezuela,  109  pp. 

Luisa  M.S.  Borges,  L.M.  Merckelbach,  I. 
Sampaio,  and  S.  Cragg.  2014.  Diversity, 
environmental  requirements,  and  biogeography 
of  bivalve  wood-borers  (Teredinidae)  in 
European  coastal  waters.  Borges  et  al.  Frontiers 
in  Zoology  11:1-13. 

Macsotay,  O.  and  R.  Campos.  2001.  Moluscos 
Representatives  de  la  Plataforma  de  Margarita, 
Venezuela.  Rivolta.  Valencia,  Venezuela,  279 

pp. 

Mikkelsen,  P.  M.  and  R.  Bieler.  2007.  Seashells 
of  Southern  Florida.  Living  Marine  Mollusks  of 
the  Florida  Keys  and  Adjacent  Regions. 
Bivalves.  Princeton  University  Press,  Princeton, 
New  Jersey,  703  pp. 

Monari,  S.  2009.  Phylogeny  and  biogeography  of 
Pholadid  bivalve  Barnea  (Anchomasa)  with 
considerations  on  the  phylogeny  of  Pholadoidea. 
Acta  Palaeontologica  Polonica  54(2):3 15-335. 
Monente,  J.  1978.  Estudio  fisico  quimico  de  la 
laguna  de  la  Restinga.  Memoria  Sociedad  de 
Ciencias  Naturales,  La  Salle  83(1 10):227-309. 
Morton,  B.  and  P.J.B.  Scott.  1980. 

Morphological  and  functional  specializations  of 
the  shell,  musculature  and  pallial  glands  in  the 
Lithophaginae  (Molluska:  Bivalvia).  Journal  of 
Zoology  192(2):  179-203. 


Nair,  N.B.  1975.  Shipworms  of  Venezuela  report 
on  a  collection  from  the  Gulf  of  Cariaco. 

Boletin  del  Instituto  Oceanografico  de 
Venezuela  14  (1):  129-  146. 

Nair,  N.B.  and  K.  Dharmaraj.  1979.  Incidence 
of  wood-boring  mollusks  in  the  oyster  farms  at 
Tuticorin.  Bulletion  of  the  National  Institute  of 
Oceanography  12(2):  109-1 13. 

Printrakoon,  C.,  T.  Yeemin,  and  P.  Valentich- 
Scott.  2016.  Ecology  of  endolithic  bivalve 
mollusks  from  Ko  Chang,  Thailand.  Zoological 
Studies  55(50):  18  pp. 

Rayner,  S.M.  1979.  Comparison  of  the  salinity 
range  tolerated  by  Teredinids  (Mollusca: 
Teredinidae)  under  controlled  conditions  with 
that  observed  in  an  estuary  in  Papua  New 
Guinea.  Australian  Journal  of  Marine  and 
Freshwater  Research  30(4):521-523. 

Rios,  E.C.  2009.  Compendium  of  Brazilian  sea 
shells.  Rio  Grande,  Brazil  (Evandraf),  668  pp. 

Romero,  J.  H.  Severyn  and  R.  Chavez.  2003. 
Gregariella  coralliophaga,  new  criptofaunal 
bivalve  mollusk  for  Venezuelan  waters.  Revista 
de  Biologia  Tropical  51(1):264. 

Sanz,  V.  2007.  ^Son  las  areas  protegidas  de  la  Isla 
de  Margarita  suficientes  para  mantener  su 
biodiversidad?  Analisis  espacial  del  estado  de 
conservation  de  sus  vertebrados  amenazados. 
Memoria  Sociedad  de  Ciencias  Naturales,  La 
Salle  167(1):1 11-130. 

Scott,  P.J.B.  1991.  Rapid  destruction  of  PVC 
piping  by  boring  bivalves.  International 
Biodeterioration  27(l):87-92. 

Sipe,  A.R.,  A.E.  Wilbur,  and  S.C.  Cary.  2000. 
Bacterial  symbiont  transmission  in  the  wood¬ 
boring  shipworm  Bankia  setacea  (Bivalvia: 
Teredinidae).  Applied  and  Environmental 
Microbiology  66(4):  1 685-1 69 1 . 

Singh,  H.R.  and  A.  Sasekumar.  1994. 

Distribution  and  abundance  of  marine  wood 
borers  on  the  west  coast  of  Peninsular  Malaysia. 
Hydrobiologia  258:  111-121. 


262 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Tunnell,  J.W.,  J.  Andrews,  Jr.,  N.C.  Barrera, 
and  F.  Moretzsohn.  2010.  Encyclopedia  of 
Texas  Seashells.  Texas  A  &  M  Press,  College 
Station,  Texas,  512  pp. 

Turner,  R.  and  D.J.  Brown.  1953.  The  genus 
Bankia  in  the  Western  Atlantic.  Johnsonia 
2(32):  357-360. 

Turner,  R.D.  1955.  The  family  Pholalidae  in  the 
western  Atlantic  and  the  eastern  Pacific.  Part  II- 
Martasiinae,  Jouanntiinae  and  Xylophaginae. 
Johnsonia  2(19):28  pp. 

Turner,  R.D.  and  K.J.  Boss.  1962.  Mytilidae. 

The  genus  Lithophaga  in  the  Western  Atlantic. 
Johnsonia.  4(4 1):6 1  - 1 16. 

Tuner,  R.D.  1966.  A  survey  and  illustrate 
catalogue  of  the  Teredinidae  (Molluska: 
Bivalvia).  Musem  of  Comparative  Zoology. 
Harvard  University,  Cambridge,  Mass,  265  pp. 
Turner,  R.D.  1971.  Identification  of  marine  wood 
boring  molluscs.  In:  Jones  E.B.G,  Eltringham 
SK  (eds.)  Marine  Borers  and  Fouling 
Organisms  of  Wood.  Organisation  for 
Economic  Co-operation  and  Development, 
Paris,  17-  64. 

Velasquez,  M.,  C.  Gallardo,  and  C.  Lira.  2011. 

Fecundation  interna  en  Bankia  martensi 
(Stempell,  1830)  (Bivalvia:  Teredinidae)  del 
sur  de  Chile.  Amici  Molluscarum  19(l):33-36. 


Velasquez,  M.  and  I.  Lopez.  2015.  First  record 
of  Spathoteredo  spatha  (Mollusca:  Teredinidae) 
in  Venezuela.  Revista  Mexicana  de 
Biodiversidad  86:1-3. 

Velasquez,  M.  and  I.  Lopez.  2016.  The  presence 
of  Teredo  clappi  (Bivalvia:  Teredinidae)  in 
Venezuelan  coastal  waters.  Revista  Mexicana 
de  Biodiversidad  87(2):5 1 6-5 1 8. 

Valentich-Scott,  P.  and  G.E.  Dinesen.  2004. 

Rock  and  coral  boring  Bivalvia  (Mollusca) 
from  the  middle  Florida  Keys,  U.S.A. 
Malacologia  46(2):  339-354. 

Valentich-Scott,  P.  and  P.  Tongkerd.  2008. 
Coral-boring  bivalve  mollusks  of  southeastern 
Thailand,  with  the  description  of  a  new  species. 
The  Raffles  Bulletin  of  Zoology,  Supplement 
18:191-216. 

Warmke,  G.  and  T.  Abbott.  1961.  Caribbean 
Seashells:  A  Guide  to  the  Marine  Mollusks  of 
Puerto  Rico  and  Other  West  Indian  Islands, 
Bermuda  and  the  Lower  Florida  Keys.  Dover 
Publications.  Inc.  New  York,  United  States  of 
America,  348  pp. 

Yonge,  M.C.  1955.  Adaptation  to  rock  boring  in 
Botula  and  Lithophaga  (Lamellibranchia, 
Mytilidae)  with  a  discussion  on  the  evolution  of 
this  habit.  Quarterly  Journal  of  Microscopical 
Science  96(1):383-410. 


263 


Volume:  49 


THE  FESTIVUS 


ISSUE  3 


Table  1.  Sampling  sites  and  geographical  coordinates. 


N° 

Localities 

Coordinates 

1 

Punta  de  Piedras 

10°54’  N 

64°6’  W 

2 

El  Guamache 

10°52’  N 

64°3’  W 

3 

Punta  de  Mangle 

10°52’  N 

64°2’  W 

4 

El  Yaque 

10°53’  N 

64°57’  W 

5 

La  Isleta 

10°53’  N 

64°56’  W 

6 

Porlamar 

10°57’  N 

64°49’  W 

7 

Pampatar 

10°59’  N 

63°46’  W 

8 

Guacuco  beach 

11°3’N 

63°49’  W 

9 

El  Tirano 

1 1°7*  N 

63°50’  W 

10 

Parguito  beach 

11°7’N 

63°50’  W 

11 

Manzanillo 

H°9’N 

63°53’ W 

12 

Puerto  Cruz 

1 1°7*  N 

63°55’  W 

13 

Zaragoza 

1 1°7’  N 

63°55’ W 

14 

Juan  Griego 

11°5’N 

63°58’  W 

15 

Taguantar 

11°4’N 

64°0’  W 

16 

La  Restinga 

10°59’  N 

64°7’  W 

17 

El  Saco 

1 1°3’ N 

64°12  W 

18 

El  Maguey 

1 1°4’  N 

64° IT  W 

19 

El  Tunal 

1 1°4’  N 

64°17’ W 

20 

Boca  de  Pozo 

1 1°0’  N 

64°22’  W 

21 

Boca  Chica 

10°57’  N 

64°2 1  ’  W 

22 

Boca  de  Rio 

10°58’  N 

64°10’  W 

23 

Chacachacare 

10°57’  N 

64°9’  W 

24 

Los  Frailes 

in  r  n 

63°44’  W 

List  of  references  cited  in  the  Table  2:  1  =  Clench  and  Turner,  1946;  2  =  Turner  and  Brown,  1953;  3  =  Turner,  1955;  4  =  Turner, 
1966;  5  =  Beauperthuy,  1967;  6  =  Princz,  1973;  7  =  Nair,  1975;  8  =  Princz  et  al.  1981;  9  =  Ewald  et  al.  1984;  10  =  Buitrago  and 
Capelo,1993;  11  =  Carvajal  and  Capelo,  1993;  12  =  Ramos  and  Robaina,  1994;  13  =  Buitrago,  Capelo  and  Gutierrez,  1996;  14  =  Leon, 
1997;  15  =  Capelo  and  Buitrago,  1998;  16  =  Bitter  and  Martinez,  2001;  17  =  Macsotay  and  Campos,  2001;  18  =  Romero  et  al.  2003; 
19  =  Perez  et  al.  2007;  20  =  Capelo  et  al.  2009;  21  =  Lasso  et  al.  2009;  22  =  Velasquez  and  Lopez  2015;  23  =  Velasquez  and  Lopez 
2016. 
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Table  2.  List  of  previous  records  of  marine  boring  mollusks  reported  from  Venezuelan  coastal  waters 
and  their  sampling  locations. 

Localities 


Species 

Leiosolenus  aristams  (=£.  aristata) 

L  bisulcata  (=£.  bisulcalus) 

Lithophaga  nigra  {-L.  tores) 

Gregariella  coralliophaga 

Choristodon  robustus  {-RupcIIaria  typica) 

Petricola  lapicida 

P.  pholadiformis 

Martesia  fragilis 

M.  striata 

M.  cuneiformis 

Bamea  truncata 

Cyrtopleura  costata 

Pholas  campechiensis 

Bankia  carinala 

B.  gouldi 

B.  Gmbriatula 

B.  martens i 

B.  fosteri 

B.  campanellata 

B.  katherinae  (=  B.  campanellata ) 

B.  sp  1 
B.  sp  2 

Nausitora  fusticula 
Nolo  teredo  knoxi 
Neoteredo  reynei 
Psiloteredo  healdi 
Spathoteredo  spatha 
Teredo  furcifera 
Teredo  bartschi 
Teredo  clappi 
Lyrodus  pedicel  lams 
L  florid, mus 

Lamycbaena  bians  (=  Gaslrochaena  Ilians ) 
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Figure  1.  Sampling  stations  of  endolithic  bivalve  mollusks  along  Isla  Margarita  and  Los  Frailes  archipelago. 
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Figures  2-11.  2.  Lateral  view  of  left  valve  of  Leiosolenus  aristatus,  MOBR-M-3 190,  Playa  Parguito,  length  =  29.9  mm.  3.  Lateral 
view  of  left  valve  of  Leiosolenus  bisulcatus,  MOBR-M-3 184,  Punta  de  Piedras,  El  Atolladar,  length  =  27.0  mm.  4.  Lateral  view  of  left 
valve  of  Lithophaga  antillarum  (anterior  portion  of  valve  missing),  MOBR-M-3 171,  El  Guamache,  Varadero,  length  =  38.2  mm. 

5.  Lateral  view  of  right  valve  of  Gregariella  coralliophaga,  MOBR-M-01 57,  Pampatar,  length  =11.1  mm.  6.  Lateral  view  of 
Choristodon  robustus,  MOBR-M-3 178,  El  Maguey,  length  =  17.2  mm.  7,  8.  Lateral  exterior  and  interior  views  of  Martesia 
cuneiformis,  MOBR-M-3977,  Porlamar,  Laguna  El  Morro,  length  =  6  to  7  mm.  9, 10.  Lateral  and  dorsal  view  of  Martesia  fragilis, 
MOBR-M-3934,  Boca  de  Pozo,  length  =  10.2  mm.  11.  Lateral  view  of  Martesia  striata,  MOBR-M-1238.  Punta  de  Piedras,  length  = 
26.9  mm. 
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Figures  12-19.  12,  13.  Lateral  views  of  interior  and  exterior  of  Bcirnea  truncata,  MOBR-M-3177,  Playa  La  Restinga,  El  Saco,  length  = 
5 1 .4  mm.  14,  15.  Lateral  views  of  exterior  and  interior  of  Cyrtoplewa  costata,  MOBR-M-1067,  La  Restinga,  length  =  64.2  mm. 

16, 17.  Lateral  views  of  exterior  and  interior  of  Pholas  campechiensis,  MOBR-M-3 176,  La  Restinga,  Playa  El  Saco,  length  =  99.7  mm. 
18-19.  Bankia  destructcr.  18,  lateral  views  of  interior  and  exterior,  pallets,  MCZ  123303,  holotype,  length  =  4  mm  (after  Clench  & 
Turner,  1946);  19,  pallets,  MOBR-M-3938,  Punta  de  Piedras,  length  =  3.0  mm. 
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Figures  20-25.  20-21.  Bankia  gouldi,  20.  lateral  views  of  interior  and  exterior,  pallets,  MCZ  unnumbered,  shell  length  =  7  mm  (after 
Clench  &  Turner,  1946);  21.  pallets,  MOBR-M-3939,  Punta  de  Piedras,  length  =  4.4  mm.  22-23.  Bankia  carinata:  22,  lateral  views  of 
interior  and  exterior,  pallets,  lectotype  of  Teredo  stuchbuiyi,  BMNH  20050252,  shell  length  =  4  mm  (after  Turner,  1946);  23,  pallets, 
MOBR-M-  3983,  Punta  de  Piedras.  24-25.  Lyrodus  pedicellatus:  24.  lateral  views  of  interior  and  exterior,  pallets,  length  =  4  mm  (after 
Turner,  1966);  25.  pallets,  MOBR-M-3929,  La  Isleta,  Las  Marites.  26-27.  Spathoteredo  spatha:  26,  lateral  views  of  interior  and 
exterior,  pallets,  lectotype,  USNM  194272,  shell  length  =  7  mm  (after  Turner,  1966);  27,  pallets,  MOBR-M-3983,  Punta  de  Piedras. 
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Figures  28-32.  28-29.  Teredo  furcifera,  28,  lateral  views  of  interior  and  exterior,  pallets,  holotype,  Museum  fur  Naturkunde 
unnumbered,  shell  length  =  7  mm  (after  Turner,  1966);  29.  pallets,  MOBR-M-  3930,  La  Isleta,  Las  Marites.  30.  Gastrochaena  ovata, 
lateral  views  of  exterior  and  interior,  MOBR-M-3928,  Playa  El  Tunal,  length  =  12.5  mm.  31.  Lamychaena  hians,  lateral  views  of 
exterior  and  interior,  MOBR-M-3172,  Boca  Chica,  length  =15.0  mm.  32.  Spengleria  rostrata  lateral  view  of  exterior,  MOBR-M-3170, 
Los  Frailes  Archipelago,  Punta  Cachipo,  length  =  28.6  mm. 
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Have  a  shell  collection  you  would  like  to 
donate  to  The  San  Diego  Shell  Club? 

The  San  Diego  Shell  Club  is  interested  in  your  shell 
collection.  As  a  501c(3)  organization,  all  donations 
to  our  Club  may  provide  a  tax  write-off.  When  we 
receive  a  donation  we  provide  a  letter  describing  the 
items  that  may  be  used  when  filing  your  taxes. 

While  we  cannot  provide  a  value,  donations  of  up  to 
$5,000  do  not  require  a  written  appraisal.  Since  tax 
laws  change  regularly  we  recommend  that  you 
check  with  your  tax  accountant  before  relying  on 
any  information  provided  in  here.  We  are  interested 
in  all  types  of  shells,  marine  or  land  and  all  genera 
and  species,  books  on  shells  as  well  as  items  related 
to  shells  such  as  artwork,  storage  cases  and  tools. 
Your  items  will  be  used  to  generate  income  to 
support  the  Club’s  efforts  in  continuing  Public 
education  about  shells  and  conservation  of  marine 
life  throughout  the  world.  If  you  would  like  to 
donate,  please  contact  Dave  Waller,  SDSC 
Acquisition  Chairperson,  at  dvvalleCcrdbwipmg.com 
to  schedule  a  time  to  discuss  charitable  gifting. 


CLUB  NEWS 

2017  May  General  Meeting 

Our  May  meeting  was  held  at  one  of  our  member’s  homes,  David  Waller’s  home,  with  a  presentation  by  our 
President,  David  Berschauer  (standing  in  for  our  previous  presenter)  on  methods  used  by  shell  collectors  for 
cleaning  shells.  The  meeting  was  well  attended  with  one  of  our  newest  members,  Dewitt  Rathbun.  It  was  a  must- 
know  grouping  of  methods  and  procedures  for  bringing  out  the  best  in  appearance  of  the  special  skills  in  one’s 
collection.  The  presentation  was  video  recorded  and  will  eventually  be  uploaded  to  our  website  for  all  to  enjoy.  A 
special  thanks  to  David  and  Viviane  for  letting  the  Club  utilize  their  home  on  such  short  notice  for  this  meeting. 

June  General  Meeting 

Our  June  General  Meeting  in  Balboa  Park,  with  a  presentation  from  our  President,  David  Berschauer  on  the  “Shells 
of  the  10,000  Islands”  was  exceptional.  Apologies  for  the  delay  in  getting  started,  but  the  traffic  along  Interstate  5 
interfered  with  David’s  ability  to  join  us  at  our  normal  time.  I  think  it  is  with  special  interest  that  many  of  us  enjoy 
the  accounts  of  personal  trips  and  the  shells  found  during  those  excursions.  It  is  truly  the  presenter’s  ability  to  take 
you  with  them  on  their  voyage  that  makes  these  accounts  so  intriguing.  Special  thanks  to  David  for  this  wonderful 
adventure. 

The  Shell  Bazaar 

The  Shell  Bazaar  was  held  at  Larry  Buck’s  home,  “The  Castle”  in  July  and  was  well  attended.  There  were  shells  for 
sale  and  trading  by  our  members,  one  of  a  kind  creations  for  sale  by  Dr.  Wes  Farmer,  tall  tales  of  diving  trips  and 
shell  collecting,  identification  table  to  find  out  the  names  of  those  hard  to  identify  species  (Liguus)  and  best  of  all 
“PIZZA”.  What  helped  to  make  the  Bazaar  so  special  was  the  attendance  of  one  of  our  newest  members  Jill 
Spofford.  There  were  also  special  showings  of  the  L.  Buck  collection  ,  which  is  always  a  treat  and  included  not 
only  shells  but  his  beautiful  garden  and  special  fruit  trees. 
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The  Second  known  12-inch  Red  Abalone  taken  by  a 
California  recreational  diver,  and  history  of  current 
and  past  world  record  Red  Abalone 

Buzz  Owen 

P.O.  Box  601,  Gualala,  CA  95445 
buzzabman@mcn.org 

INTRODUCTION  The  Red  Abalone  ( Haliotis  mfescens  Swainson,  1 822)  is  by  far  the  largest  of  the  world’s 
80  plus  Haliotis  species,  subspecies,  and  forms,  exceeding  by  over  2  inches  (50  mm)  the  second  largest 
species  -  the  Green  Abalone,  H.  fulgens  fulgens,  of  Southern  California  and  Baja  California,  Mexico.  Large 
red  abalone  shells  over  10  inches  (255  mm)  have  always  been  highly  prized  and  sought  by  recreational  divers 
as  trophies  and  are  very  difficult  to  come  by.  Even  rarer  and  exceedingly  uncommon  are  shells  over  1 1  inches 
(279.4  mm),  and  very  few  divers  have  ever  seen  living  abalone  this  size.  Prior  to  May,  2017,  only  one  shell 
had  been  confirmed  as  12  inches  or  larger  (12.32  inches,  313  mm),  and  is  the  current  world  record. 

This  brief  paper  verifies  the  second  specimen  ever  recorded  to  exceed  12  inches.  It  was  taken  by  Ryan  Tumey, 
a  recreational  sport  diver  from  Guemeville,  California,  at  an  undisclosed  location  north  of  San  Francisco, 
California.  It  is  featured  on  the  cover  of  this  issue  of  the  Festivus  (Vol.  49,  No.  3)  with  two  photos  taken  by 
Ryan  Tumey,  and  also  on  Figure  1 A  (photo  also  by  Tumey).  The  live  animal  in  the  shell  weighed  a  little  over 
10  pounds  (4.54  kg).  The  shell  is  12.217  inches  (310.3  mm)  long,  9.125  inches  (231.8  mm)  wide,  and  3.25 
inches  (82.6  mm)  high. 

The  following  two  paragraphs  in  quotes  were  written  by  Erik  Owen,  diving  partner  of  Ryan  Turney’s,  who 
participated  in  the  taking  of  this  abalone: 

“It  was  a  foggy  May  morning  on  the  Northern  California  coast,  the  springtime  northwest  winds  that  had  been 
blowing  for  a  week  were  forecast  to  subside,  but  the  ocean  was  still  in  an  agitated  state.  A  modest  chop  and 
turbid  water  prevailed  along  much  of  the  coast,  and  visibility  was  limited  to  about  four  feet  (~1.2  m),  with 
water  temperature  a  frigid  48  degrees  F  (9  degrees  C).  Ryan  Tumey,  Matt  Mattison  and  Erik  Owen  were  about 
to  enter  the  water  in  search  of  the  red  abalone,  Haliotis  rafecens,  largest  member  of  the  family  Haliotidae. 
These  divers  were  trophy  hunters,  all  experienced  surfers  and  divers,  with  years  of  exposure  to  the 
rugged  elements  of  this  coast.  They  were  in  search  of  a  truly  exceptional  abalone,  one  over  10  inches  (255 
mm),  perhaps  even  1 1  inches  (289  mm)  -  or  even  the  ultimate  prize  -  the  “Holy  Grail”  of  trophy  diving  -  a  12 
inch  abalone  (305  mm),  of  which  only  one  was  known  to  exist  (Figure  1C). 

Upon  donning  his  wetsuit,  Ryan’s  zipper  completely  failed  and  there  was  no  repair  possible  other  than  a  series 
of  zipties  laced  along  a  16”  section  of  his  chest.  Ryan  knew  his  opportunity  had  been  greatly  compromised,  as 
hypothermia  would  limit  his  dive  time  to  less  than  an  hour.  The  doctrine  of  trophy  abalone  hunters  is  location 
and  perseverance:  Ryan  believed  he  had  the  former,  but  the  latter  was  now  beyond  his  control.  This  fishery  is 
recreational  and  is  regulated  by  “breathhold  only”  diving.  While  the  other  divers  were  busy  exploring,  Ryan 
was  doing  his  best  to  make  his  few  dives  count.  He  saw  a  likely  looking  rocky  structure,  tipped  up  and  spotted 
an  abalone.  It  looked  and  was  huge!  It  took  several  dives  to  remove  the  animal  and  upon  inspection  at  the 
surface  it  was  obvious  to  the  diving  trio  that  this  particularly  gigantic  abalone  was  a  potential  world  record!  A 
short  while  later,  a  caliper  measurement  with  animal  in  the  shell  (Figure  1  A)  indicated  it  was  very  close,  being 
only  approximately  l/8th  inch  (about  3  mm)  smaller  than  the  record!” 
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Abbreviation  of  Collections:  RTC:  Ryan  Tumey  Collection;  JPC:  John  Pepper  Collection;  J&CTC:  Jeannie 
and  Charlie  Thorp  Collection;  BOC:  Buzz  Owen  Collection. 

Present  and  Past  World  Record  Red  Abalone  Shells. 

1  -  Current  World  Record  -  (5  September  1993  to  date):  Fig.  1C.  This  largest  of  all  known  Haliotis  was 
taken  by  John  Pepper,  a  California  sport  diver  whose  life’s  passion  was  seeking  out  giant  abalone.  It  was  taken 
on  5  September  1993,  at  an  undisclosed  location  north  of  San  Francisco.  It  measures  12  5/16  Inches  (313  mm). 
The  live  animal  in  the  shell  weighed  about  12.5  pounds  (5.7  kg).  It  is  quite  wide  for  its  length  (9.75  inches, 

248  mm)  It  appears  on  Fig.  1  (photos  by  author). 

2  -  World  Record  -  (August,  1983  to  4  September,  1993):  Fig.  ID.  This  gigantic  but  extremely  old  and 
senile  abalone  was  taken  by  the  late  Don  Thorp,  of  Piercy  California.  It  measures  1 1.76  inches  (298.7  mm) 
and  was  almost  certainly  near  death  when  it  was  taken,  possessing  an  extremely  emaciated  animal  and  badly 
eroded  shell.  The  outer  layer  of  shell  (ostracum)  is  totally  gone  at  the  major  measurement  points,  and  it  was 
almost  certainly  at  least  12  inches  in  length  earlier  in  its  life. 

3  -  World  Record  -  (Largest  recorded  prior  to  August,  1983):  Fig.  IE.  As  of  this  writing  June,  2017,  this 
shell  was  the  largest  recorded  abalone  known  for  the  longest  period  of  time  -  3 1  years,  from  August  1953  to 
August  1983.  It  measures  293.5  mm  -  just  slightly  over  1 1.5  inches.  It  withstood  several  “challenges”  prior  to 
August,  1983,  by  two  shells  measuring  about  an  eighth  of  an  inch  smaller,  but  emerged  victorious.  It  was 
considered  the  largest  known  shell  by  Keith  W.  Cox,  Director  of  the  CA  F&G  Abalone  Investigation  in  the 
mid  to  late  1950’s,  and  John  E.  Fitch  of  the  CA  F&G  State  Fisheries  Lab  at  Terminal  Island,  CA  (both  sources 
personal  communication).  In  December,  1959,  Andrew  Sorensen  of  Pacific  Grove,  at  an  age  of  97, 
pronounced  it  to  be  the  largest  shell  he  had  ever  measured,  and  for  many  years  he  had  had  a  standing  offer  of 
$100  to  anyone  that  would  bring  him  a  shell  over  12  inches  long,  just  to  confirm  its  size.  This  offer  went  back 
to  the  late  1800’s  to  early  1900’s  during  the  period  of  Japanese  commercial  abalone  diving  in  the  Point  Lobos 
-  Monterey  area.  It  was  at  this  point  that  this  shell  was  considered  the  largest  on  record.  Perhaps  the  most 
unusual  thing  about  it  is  the  magnificent  condition  of  the  entire  shell  -  many,  if  not  most,  shells  over  1 1  inches 
are  in  relatively  poor  condition  compared  to  this  gem  specimen.  Dr.  Sorensen  is  perhaps  best  known  for 
having  a  West  Coast  abalone  named  after  him:  Haliotis  sorenseni  Bartsch,  1 940  -  today  known  as  the  “White” 
abalone  -  currently  an  endangered  species. 
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2017  San  Diego  County  Fair 

David  B.  Waller 

505  North  Willowspring  Drive,  Encinitas,  CA  92024 
dwaller@dbwipmg.com 


It  was  another  record  breaking  attendance  at  the  San  Diego  County  Fair  (“SDCF”)  and  by  all 
accounts  the  largest  number  of  fair-goers  stopping  to  see  the  SDSC  beautiful  underwater  scene  of 
shells  and  corals  created  by  Lisa  Lindahl  in  our  central  display  pod.  Our  goal  of  increasing  interest 
and  awareness  of  undersea  life  in  our  younger  generation  is  gaining  traction  and  we  are  already 
seeing  new  membership  because  of  our  exhibit.  This  success  could  not  have  been  possible  without 
the  tireless  dedication  and  donation  of  time  of  our  members.  Special  thanks  to  Chairman  Larry  Buck, 
set  up  crew  David  Waller,  Lisa  Lindahl  and  Dr.  Paul  Tuskes  as  well  as  docents  Dewitt  Rathbun  and 
Dr.  Wes  Fanner  who  spent  hours  engaging  fair-goers  by  answering  questions  and  promoting  our 
Club,  to  Larry  Buck,  Bill  Schramm  and  Lisa  Lindahl  who  created  the  underwater  display  that 
captivated  fair-goers.  Thanks  also  go  out  to  all  of  you  who  took  the  time  to  visit  our  exhibit. 
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Jose  and  Marcus  Coltro 


Sao  Paulo  -  SP  Brazil  01537-970 
shells@femorale.com 


WWW.FEMORALE.COM 

More  than  180  thousand  pictures,  new  shells  every  week 
from  all  over  the  world,  from  rare  to  common  species. 

Subscribe  to  our  weekly  list  by  e-mail  -  all  shells  with  photos! 

Articles,  collecting  tips,  shell  people,  links  and  much  more. 
JOINFEMORALEONFACEBOOK 
TWITTER  (QFEMORAIESHELLS) 


L TZtfM ' 


Got  shells?  You  need  to  keep  them 
organized.  Collection  Management  System 
is  a  museum  style  database  program, 
which  enables  a  collector  to  keep, 
organize,  and  maintain  the  individual 
records  and  data  in  a  readily  accessible 
form.  The  program  is  easy  to  use  and  is 
menu  driven.  Allows  you  to  work  with  any 
systematic  collection,  print  reports  and 
labels,  www.shellcollections.com  or  FB 
for  more  information.  CD  or  downloadable 
version  available. 
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d  Mon  compto  g  Doconnexion 


S41ectionnervotre  langue: 


Btenvenue  Thierry  vulliet 


Bienvenue, 
Thierry  vuHiet! 


Coquillag(2§  de  collection 


0  Article  -  0,00  € 


Devise: 


QUIESTTHELSICA? 


BOUTIQUE 


Phasmcconus  (Fulgl  conus) 
santlnii 


Umbilla  hesitata 
portlandensls 


rusty  annulus....... 

Aujourd’hul  je  suls  retoume  dans 
mon  spot  secret  ou  vlvent  les 
fa  me  uses  annulus  rouge  "  Rusty 
annulus" ..  jc  pcux  vous  dire  qu' 
elles  sent  de  plus  en  plus 
difficiles  a  trouver.„  EBes  vlvent 
aux  pleds  des  raclnes  des 
paletuviers,  dans  la  boue  et  nous 
ne  pouvons  attelndre  la  zone  qu' 
a  la  maree  basse._  de  plus  c  est 


Voir  toutes  les  actus 


Voir  tous  les  albums 


NOUVEAUX  COQUILLAGES 


ACTUS 


Be  a  member  of  AFC,  the  French  Conchological  Association 
and  receive  free  our  quarterly  magazine  XENOPHORA  and  its 
supplement  Xenophora  Taxonomy,  enjoy  our  various  Shell 
Shows  in  France  all  over  the  year. 

Association  Fran^aise  de  Conchyliologie 
2  square  La  Fontaine 
75016  Paris  -  France 

Visit  our  site  www.xenophora.org 

Subscription  Europe :  50  euros 
Other  countries :  60  euros 
Pay  by  Paypal  at  souscription@xenophora.org 


c.V. 


Club  Conchylia 

German  Shell  Collector's  Club 

Our  journals: 

@  Conchylia 


Mitteilungen 
($)  Acta  Conchyliorum 

Yearly  subscription  rate:  50.-  € 
Further  informations: 

www.club-conchylia.de 

Dr.  Manfred  Herrmann 
Ulmenstrasse  14 
D-37124  Rosdorf 
e-mail:  club-eonchylia@gmx.de 
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2017 

By :  Roger  Clark 


Got  a  calendar?  Time  is  running  out  to  get  this  year’s  collectible  shell  calendar.  Get  yours  now 
while  supplies  last!  On  sale  now  for  $10  plus  8%  sales  tax  and  shipping  ($3  in  the  USA,  $5  to 
Canada,  $8  to  Mexico,  and  $1 1  overseas  to  Europe,  Australia  and  beyond.  See  sample  pages  below. 


Boreotrophon  multicoUntus 
Kodiak,  Alaska.  Intertidal. 


Boreotrophon  siuurfi 
Juneau.  Alaska.  20  m 


Boreotrophon  perugrinus 
Point  Conception.  Calif. 
IS  m. 


Boreotrophon  pacific u\ 
Attu  Island,  Alaska.  5  m 


Scabrotrophon  mahzani 
Juneau.  Alaska.  20  m 


January  2017  -  featured  shells  of  the  month 


March  2017  -  featured  shells  of  the  month 
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Specimen  \  u  Sea 
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Voluta  and  Out-of-Print  Shell  Books 
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NEW  BOOK 

by  Dr.  THACH 

iM 

NguyCn  vfr  k  . 

ISBN:  978-0615-703084 

Y  NcocTHACH 

1 ,3 14  New  Records  of 

Vietnam  shells  in  166 

ST  1  'Ketv-  72.ec<vult  F  VAI 

color  plates,  261pages. 

MOLLUSCSl®> 

FROM 

12  Hybrids,  12new  species. 

VIETNAM  U\i 

Size  8.5”xll”  Hard  cover. 

Price  99USD.Please  contact 

JfX.  48HrBooks  Co.  ^  yfOWm 
cs/vioi:  IF  J 
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Fax:  0084  583  824  120 
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Calendar  membership  (Jan  -  Dec)  =  $25  (USA) 
Postal  surcharges:  +  $5  for  USA  first  class, 
Canada  &  Mexico  +  $5,  other  nations  +  $15 


New  members  apply  to  Doris  Underwood,  Membership  Director 
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USA 

dundenvoodl3@cfl.rr.com 
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convenience.  See 
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A  New  Subspecies  of  Leporicypraea  mappa  (Linnaeus,  1758)  from  the  Marquesas, 
French  Polynesia  (Mollusca:  Gastropoda:  Cypraeidae) 

Marty  Beals  1  and  David  Lum  2 
1  Inglewood,  California  (USA)  martv@tidelineusa.com 
2 Honolulu,  Hawaii  (USA)  davidkwlum@hawaii.rr.com 

ABSTRACT  A  new  subspecies  of  Leporicypraea  mappa  (Linnaeus,  1758)  from  the  Marquesas 
Islands,  French  Polynesia  is  described  as  Leporicypraea  mappa  curvati  n.  ssp.  It  is  separated  from 
two  other  principal  populations,  one  found  in  the  Tuamotu  Archipelago  and  the  other  in  the  Society 
Islands.  All  three  populations  were  separated  from  Leporicypraea  mappa  viridis  (Kenyon,  1902)  by 
Dr.  Felix  Lorenz,  which  he  then  described  as  a  single  new  taxon  Leporicypraea  mappa  admirabilis 
Lorenz,  2002.  The  authors  will  use  analysis  of  comparative  conchological  characteristics, 
biogeographic  and  oceanographic  conditions,  and  relative  genetic  change  to  demonstrate  that 
substantial  separation  exists  to  validate  L.  m.  cw~vati  as  a  new  subspecies. 

KEYWORDS  Gastropoda,  Cypraeidae,  Leporicypraea,  Leporicypraea  mappa  curvati,  new 
subspecies,  Marquesas,  French  Polynesia. 

INTRODUCTION 

The  Marquesas  are  an  isolated  island  group 
located  in  the  far  northeastern  part  of  French 
Polynesia,  about  475  km  north  northeast  of  the 
Tuamotu  Archipelago,  which  is  itself  about  430 
km  east  northeast  of  the  Society  Islands.  The 
Marquesas  are  further  isolated  by  the  South 
Equatorial  Current  (SEC),  which  flows  due  west 
from  the  Galapagos  Islands  and  continues 
through  the  Marquesas  with  weak  sub-currents 
and  eddies  flowing  south  into  the  Tuamotu 
Islands.  As  volcanic  islands,  the  Marquesas 
provide  a  very  different  habitat  compared  to  the 
lagoon  and  fringing  reef  environments  found  in 
the  Tuamotu  Islands;  whereas  the  Society 
Islands  southwest  of  the  Tuamotu  Islands  share 
an  interesting  mix  of  biogeographic  and 
oceanographic  conditions  that  provide  an 
environment  that  might  be  considered 
intermediate  relative  to  those  found  in  the 
Marquesas  and  Tuamotu  Islands.  Specific 
differentiating  conchological  characteristics  will 
be  compared,  morphometric  results  presented, 


and  environmental  factors  relative  to 
colonization  and  evolutionary  change  discussed. 

Abbreviations  and  Acronyms. 

CM  Chris  Moe 
DL  David  Lum 
FG  Frederic  Govaert 
FL  Felix  Lorenz 
JD  John  Daughenbaugh 
MB  Marty  Beals 
MK  Murray  Kaufman 
PK  Paul  Kanner 
XC  Xavier  Curvat 

SBMNH  Santa  Barbara  Museum  of  Natural 
History 

L  H  W  -  length,  height  &  width 
LTct  CTct  -  labral  &  columellar  teeth  counted 
LTnl  CTnl  -  labral  &  columellar  teeth 
normalized 

mD  mR  -  measured  mass  &  mass  ratio 
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Material  and  Methods. 

From  the  three  comparative  populations,  only 
mature  adult  specimens  were  included  for  study, 
with  sub-adult,  atypical  and  aberrant  specimens 
being  excluded.  A  total  of  27  specimens  from 
Nuku  Hiva,  Marquesas;  13  from  Fakarava, 
Rangiroa  and  Takaroa,  Tuamotu  Islands;  and  10 
from  Tahiti,  Society  Islands  were  utilized  for 
comparison  of  morphological  characteristics 
and  measurements. 

Comparative  measurements  enumerated  are 
LxHxW  (in  mm),  LTct  :  CTct  and  weight  (in 
grams).  For  morphometric  comparison,  the 
formula  L  (W/L-H/L-H/W)  LTnl :  CTnl  [mR] 
(Bridges  &  Lorenz,  2013)  was  utilized. 

All  specimens,  except  the  holotype  of  L.  m. 
admirabilis  and  live  animal,  were  photographed 
with  a  tripod-mounted  Nikon  digital  single  lens 
reflex  camera.  Lens  focal  length  was  set  at  50 
mm  or  greater  to  minimize  image  distortion. 
Two  white  fluorescent  lamps  were  used  for 
standard  lit  imaging  and  a  single  ultraviolet  (UV) 
fluorescent  lamp  for  UV  lit  images.  The  live 
animal  was  photographed  with  a  handheld 
point-and-shoot  digital  camera.  Adobe 
Photoshop  was  utilized  for  minor  image 
adjustments. 

SYSTEMATICS 

Class  Gastropoda 
Subclass  Orthogastropoda 
Superorder  Caenogastropoda 
Order  Sorbeoconcha 
Suborder  Hypsogastropoda 
Superfamily  Cypraeoidea 
Family  Cypraeidae 
Subfamily  Gisortiinae 
Genus  Leporicypraea  Iredale,  1930 


Leporicypraea  niappa  curvati 
Beals  &  Lum,  n.  spp. 

(Figures  1  -3) 

Description.  Shell  of  medium  size  (62.5  to  84.6 
mm),  heavy  (mR  =  13.6),  inflated  and  pyriform 
in  shape.  Dorsum  high  and  distinctly  humped, 
peaking  approximately  l/3rd  of  shell  length  from 
the  posterior.  Ramp  between  dorsal  peak  and 
spire  relatively  straight  when  viewed  laterally 
(Figures  1  and  2  depict  the  holotype).  Dorsal 
base  coloration  pinkish  to  lavender  grey, 
overlaid  with  distinct,  dark  brown  netted  pattern, 
roughly  arranged  in  longitudinal  rows.  Netting 
relatively  coarse  compared  to  typical  western 
Pacific  L.  m.  mappa.  Dorsal  sulcus  line  clearly 
defined,  meandering  length  of  shell  between 
centerline  and  right  margin.  Spire  exsert, 
partially  covered  by  callus.  Margins  smooth, 
callused  and  somewhat  pushed-up  towards 
dorsum.  Marginal  spots  dark  brown,  distinct  to 
blurred  and  streaked,  wrapping  partially  onto 
base.  Base  convex  with  pink  to  lavender  cast. 
Columellar  basal  blotch  large,  squarish,  and 
dark  purple,  extending  from  peristome, 
becoming  slightly  lighter  towards  margin. 
Labral  basal  blotching  absent  or  extremely  faint. 
Aperture  narrow  and  straight,  widening 
somewhat  towards  anterior.  Teeth  are  distinct 
and  orange.  Columellar  teeth  (CT)  fine,  short 
and  just  reaching  base,  of  nearly  equal  length, 
and  finest  along  center  third  of  aperture.  Labral 
teeth  (LT)  somewhat  heavier,  extending  slightly 
on  to  labrum.  Fossula  steep  and  concave. 
Columellar  peristome  ribbed  with  light  brown 
interstices.  Under  ultraviolet  light  L.  m.  curvati 
n.  ssp.  fluoresces  bright  rosy  red. 
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Figure  1.  Leporicvpraea  in.  curvati  n.  ssp.,  Nuku  Hiva,  Marquesas  Islands,  72.8  mm,  holotype.  Photos  by  D.  Lum. 


Type  Material.  From  the  type  lot  of  27 
specimens,  the  holotype  and  18  designated 
paratypes  were  selected. 

Holotype  72.8x44.9x38.3  (33:33)  52.9  g 
SBMNH  (collection  #  162944) 

Paratype  1  81.6x55.0x47.0  (34:27)  71.2  g  coll.  MB 

Paratype  2  78.6x49.7x44.4  (39:32)  64.0  g  coll.  DL 

Paratype  3  73.7x46.6x42.1  (36:30)  63.1  g  coll.  MB 

Paratype  4  73.6x46.7x39.3  (35:31)  53.0  g  coll.  DL 
Paratype  5  68.0x43.7x37.6  (35:35)  48.2  g  coll.  XC 

Paratype  6  84.6x53.1x45.2  (36:30)  61.0  g  coll.  JD 
Paratype  7  73.0x44.4x37.4  (39:32)  43.9  g  coll.  FL 
Paratype  8  65.4x41.4x34.2  (24:31)  39.7  g  coll.  FL 
Paratype  9  76.4x48.2x41 .6  (36:32)  54.5  g  coll.  JD 
Paratype  10  76.3x49.0x43.2  (39:32)  58.0  g  coll.  CM 
Paratype  11  75.6x50.1x41 .7  (39:34)  60.0  g  coll.  DL 


Paratype  12  66.8x43.2x36.6  (33:34)  42.8  g  coll.  MB 
Paratype  13  75.5X47.2x39.0  (34:29)  57.0  g  coll.  CM 
Paratype  14  71 .2x44.6x37.6  (32:27)  48.4  g  coll.  PK 
Paratype  15  67.2x44.2x37.9  (29:30)  46.9  g  coll.  FG 
Paratype  16  70.4x45.1x38.0  (33:37)  54.6  g  coll.  MB 
Paratype  17  81.3x53.9x48.5  (35:30)  82.9  g  coll.  MK 
Paratype  18  73.5x46.9x40.2  (38:34)  56.2  g  coll.  MB 

Type  Locality.  The  holotype  was  collected  at 
Taiohae  Bay,  Nuku  Hiva,  Marquesas  under 
large  rock  wedged  between  boulders  at  26  m  on 
a  day  dive.  The  18  designated  paratypes  and 
additional  8  type  lot  specimens  were  also 
collected  on  Nuku  Hiva,  principally  from  the 
southem/Taiohae  side  between  Motumano  Point 
and  Controller  Bay. 
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Figure  2.  Distinguishing  characteristics  of  L.  m.  curvati  include  a  distinct  dorsal  peak  and  a  relatively  straight  ramp  between  spire  and 
peak.  These  features  are  lacking  or  weak  in  other  Polynesian  L.  mappa.  Photos  by  D.  Lum. 


Animal  Characteristics.  For  such  a  widespread 
Indo-Pacific  group,  the  animals  of  the  two 
species  and  numerous  subspecies  and  forms  of 
the  mappa  complex  are  remarkably  similar, 
both  in  comparative  morphology  and  coloration. 
There  are  no  notable  differences  in  the  animal 
characteristics  of  the  foot,  siphon,  cephalic 
tentacles,  mantle  and  papillae,  and,  at  most, 
only  a  small  degree  of  variation  in  coloration. 
More  specific  details  of  morphology  and 
coloration  of  L.  m.  curvati  are  best  conveyed  in 
the  live  animal  image  (Figure  3).  Both  authors 
can  further  confirm  the  similarity  of  animal 
characteristics  and  coloration  from  specimens 
observed  while  diving  in  Guam,  Marquesas, 
New  Caledonia  and  the  Philippines. 


Habitat  and  Distribution.  The  Marquesas  are 
volcanic  islands,  providing  a  very  different  type 
of  habitat  compared  to  the  Tuamotu  Islands, 
which  are  coral  atolls.  Steep  volcanic  rock  walls 
with  crevices,  ledges  and  caves,  as  well  as 
intermittent  areas  of  sloping  rock  falls,  are 
principal  habitats  found  in  the  Marquesas. 
Leporicypraea  m.  curvati  is  almost  exclusively 
found  at  night  crawling  on  steep  exposed  walls, 
or  on  cave  walls  and  ceilings.  During  the  day, 
occasional  specimens  may  be  found  under  large 
rocks  on  ledges  and  sloping  rock  falls,  and  also 
in  crevices  under  rocks  wedged  between 
boulders.  Though  L.  m.  curvati  has  been  found 
at  depths  of  between  12  and  30  m,  it  is  most 
frequently  observed  at  15  to  20  m. 
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Figure  3.  Live  specimen  of  L.  m.  cun’ati,  Nuku  Hiva,  Marquesas.  Photo  by  X.  Curvat. 


The  Marquesas  are  an  isolated  island  group 
located  in  northeastern  French  Polynesia,  about 
475  km  north  northeast  of  the  Tuamotu  Islands 
and  about  1420  km  from  Tahiti  in  the  Society 
Islands,  which  are  about  430  km  southwest  of 
the  Tuamotu  Islands.  The  Marquesas  Islands  are 
divided  into  two  groups,  the  Southern  Group  of 
seven  islands,  and  the  Northern  Group  of  eight 
islands  which  includes  Nuku  Hiva,  the  type 
locality  from  where  all  27  type  lot  specimens 
were  collected.  To  date,  very  few  specimens 
have  been  located  with  reliable  locality  data 
from  islands  other  than  Nuku  Hiva.  The  authors 
have  only  been  able  to  confirm  additional 
specimens  from  Ua  Huka  (Felix  Lorenz, 
personal  communication)  and  Eiao  (Xavier 


French  Polynesia 


Figure  4.  Locations  where  specimens  of  L.  mappa  referenced 
in  this  description  were  collected.  Nuku  Hiva,  Marquesas 
Islands  is  the  type  locality  of  L.  m.  curvati.  Map  by  R.  Bridges. 
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Curvat,  personal  communication)  in  the 
Northern  Group  and  Hiva  Oa  (Michael  Small, 
personal  communication)  in  the  Southern  Group. 
However,  aside  from  Motu  One,  a  coral  cay  in 
the  Northern  Group,  with  areas  of  similar 
habitat  and  environmental  conditions  existing  in 
all  the  other  Northern  and  Southern  Group 
islands,  it  would  be  reasonable  to  surmise  L.  m. 
curvati  is  present  throughout  the  Marquesas. 

Etymology.  Leporicypraea  m.  curvati  is  named 
in  honor  of  Xavier  Curvat.  Xavier  arrived  in  the 
Marquesas  from  France  more  than  30  years  ago, 
and  not  long  after  started  a  dive/charter  business, 
which  has  provided  a  unique,  long  term 
opportunity  to  accumulate  a  wealth  of 
information  on  Marquesan  mollusks.  However, 
perhaps  of  greater  importance  is  the  current 
orientation  of  his  business  towards  providing 
services  and  support  for  biological  and 
oceanographic  research  groups. 

Differential  Diagnosis.  Leporicypraea  m. 
curvati  can  be  readily  distinguished  from  the 
Society  and  Tuamotu  populations  of  L.  mappa 
by  the  following  key  characteristics:  a  more 
tumid  (inflated)  shape;  a  prominent  peak  at  the 
dorsal  apex  located  approximately  l/3rd  of  shell 
length  from  the  posterior;  fewer  and  much  more 
robust  columellar  teeth  (Figure  6);  a  relatively 
wider  aperture,  particularly  towards  the  anterior; 
and  a  lower  mass  ratio  (in  other  words,  a 
relatively  lighter  weight  shell).  In  overall  shape, 
L.  m.  curvati  is  the  most  inflated  taxon, 


followed  by  the  Society  and  Tuamotu  shells, 
respectively. 

The  conchological  characteristics  of  L.  mappa 
from  the  Society  Islands  are  intennediate  to  the 
shells  from  the  Marquesas  and  Tuamotu  Islands. 
While  the  coloration  and  markings  of  the 
Society  shells  most  closely  approach  those  of 
the  Marquesas  specimens,  their  mass  ratio  and 
shapes  are  closest  to  those  of  Tuamotu 
specimens. 

In  specific  contrast  to  L.  m.  admirabilis  from  the 
Tuamotu  Islands,  L.  m.  curvati  has  overall 
darker  coloration  and  fluoresces  a  bright  rosy 
red  under  UV  light,  while  shells  from  the 
Tuamotu  Islands  present  only  weak 
fluorescence  under  UV  illumination  (Figure  7). 

Leporicypraea  m.  admirabilis  from  the 
Tuamotu  Islands  are  typically  narrow  ovate  to 
cylindrical,  low  profile  shells  similar  to  the  73.5 
mm  holotype  and  the  68.1  mm  specimen  shown 
in  Plate  3.  The  82.9  mm  specimen  also  depicted 
in  Plate  3  is  unusually  inflated  for  a  Tuamotu 
shell.  However,  its  other  characteristics  are 
completely  consistent  with  typical  L.  m. 
admirabilis ,  particularly  the  light  coloration  and, 
more  importantly,  the  extremely  fine  columellar 
teeth. 

Table  1  and  Figure  5  below  provide  detailed 
comparisons  between  L.  m.  curvati  and  both 
populations  of  L.  m.  admirabilis. 
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Character 

L.  mappa  curvati  (n=27) 

Marquesas  Islands 

L.  mappa  admirabilis  (n=13) 

Tuamotu  Islands 

L.  mappa  admirabilis  (n=10) 

Society  Islands 

Shell  shape 

Ovate,  inflated, 
humped  dorsal 
profile 

Narrow  ovate  to 
cylindrical,  lower, 
more  rounded  dorsal 
profile 

Medium  ovate,  less 
inflated,  more  rounded 
dorsal  profile 

Shell  L  (avg./range) 

72.0  (62.5-84.6)  mm 

74.0  (59.0-88.4)  mm 

74.0  (67.3-81.2)  mm 

Shell  formula  = 

L(W/L-H/L-HAV) 

LTCn:CTCn[mRl 

72(63-54-85) 

23:22[1 3.6] 

74(61-51-84) 

23:24[14.7] 

74(60-5 1  -85)24:23  [14.8] 

Normalized  labral 
teeth  count 
(avg./range) 

23  (18-25,  A=7) 

23  (18-27,  A=9) 

24  (21-25,  A=4) 

Normalized 
columellar  teeth 
count  (avg./range) 

22(18-25,  A=7) 

24  (20-27,  A=7) 

23  (19-25,  A=6) 

Labral  teeth 

Distinct,  slightly 

Distinct,  slightly 

Distinct,  slightly 

characteristics 

reaching  base 

reaching  base 

reaching  base 

Columellar  teeth 

Distinct,  slightly 

Indistinct,  extremely 

Fine  but  distinct,  slightly 

characteristics 

reaching  base 

fine,  and  small 

reaching  base 

Dorsal  background 
color 

Grey  to  tan  with 
purplish  tint 

Creamy  yellow  to  tan 

Grey  to  tan  with  purplish 
tint 

Dorsal  netting 

Dark  brown  rows, 
clear  sulcus  line 

Light  brown  rows, 
clear  sulcus  line 

Dark  brown  rows, 
clear  sulcus  line 

Basal  color 

Grey  with  pinkish  to 
purplish  tint 

Creamy  white  to 
lemon  yellow 

Grey  with  pinkish  to 
purplish  tint 

Labral  blotch 

Absent  to  faint 

None 

Absent  to  faint 

Columellar  blotch 

Large,  squarish,  dark 
purple 

Small  to  faint,  brown 

Medium  large,  squarish, 
purple 

Fluorescence  under 
UV  light 

Fluoresces  bright 
rosy  red 

Weak 

Fluoresces  bright 
rosy  red 

Distribution 

Marquesas  Islands 

Tuamotu  Islands 

Society  Islands 

Table  1.  Comparison  of/-,  m.  curvati  n.  ssp.  to  its  congeners. 
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Dimensional  Comparison 


Marquesas  Islands  Society  Islands  Tuamotu  Islands  Marquesas  Islands  Society  Islands  Tuamotu  Islands 


Width  /  Length  Ratio  (%)  Height  /  Length  Ratio  (%) 


Marquesas  Islands  Society  Islands  Tuamotu  Islands  Marquesas  Islands  Society  Islands  Tuamotu  Islands 


Height  /  Width  Ratio  (%)  Mass  Ratio 


Figure  5.  Comparison  of  dimensional  and  mass  ratios  of  the  L.  mappa  populations  of  the  Marquesas,  Society  Islands,  and  Tuamotu 
Islands  demonstrates  significant  morphological  differences  between  them.  The  shells  of  L.  m.  curvati  (Marquesas)  are  lighter  weight 
and  more  inflated.  Chart  by  C.  P.  Meyer. 


Leporicypraea  mappa  admirabilis  (Tahiti,  Society  Islands) 


Leporicypraea  mappa  curvati  n.  ssp.  (Nuku  Hiva,  Marquesas  islands) 


Leporicypraea  mappa  admirabilis  (Rangiroa,  Tuamotu  Islands) 


Figure  6.  Comparison  of  apertural  teeth  of  L.  m.  curvati  and  L.  m.  admirabilis  (both  Society  and  Tuamotu  populations).  Note  the 
much  more  robust  columellar  teeth  of  L.  m.  curvati.  Photos  by  D.  Lum. 
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L.  mappa  admirabilis 
(Society  Islands) 


L.  mappa  curvati  n.  ssp. 
(Marquesas  Islands) 


L.  mappa  admirabilis 
(Tuamotu  Islands) 


Figure  7.  French  Polynesian  L.  mappa  under  ultraviolet  (UV)  light.  Note  the  lack  of  bright  rosy  red  fluorescence  in  L.  m.  admirabilis 
from  the  Tuamotu  Islands.  Photos  by  D.  Lum. 


DISCUSSION 

The  authors  follow  the  hypothesis  that  the 
populations  of  L.  mappa  in  French  Polynesia 
originated  from  an  ancestral  form  of  L.  mappa 
whose  veligers  migrated  into  French  Polynesia 
from  the  west  (Bergonzoni  &  Passamonti,  2014). 
Based  on  genetic  evidence  from  Marquesan  L. 
m.  curvati ,  Dr.  Christopher  Meyer  (personal 
communication)  estimates  the  divergence  of  L. 
m.  curvati  from  its  ancestral  form  at 
approximately  3.7  million  years  before  present. 
This  ancestral  form  may  have  also  given  rise  to 
today’s  L.  m.  viridis ,  which  outside  of  French 
Polynesia  is  geographically  and  genetically  the 
nearest  congener  to  L.  m.  curvati,  and  unless 


genetic  sequencing  shows  otherwise,  most 
probably  L.  m.  admirabilis  as  well.  This 
eastbound  colonization  to  the  Marquesas  and 
evolution  into  separate  species  and  subspecies  is 
evidenced  by  the  existence  of  closely-related 
congeners  of  other  Marquesan  endemic  cowries 
to  the  west  (e.g.,  Erosaria  helvola  callista 
(Shaw,  1 909)  -  Erosaria  helvola  bellatrix 
Lorenz,  2009,  Cribrarula  cumingii  (Sowerby  I, 
1832)  -  Cribrarula  astaryi  Schilder,  1971, 
Purpuradusta  fimbriata  unifasciata  (Michaeles, 
1845)  -  Purpuradusta  fimbriata  marques  ana 
Lorenz,  2002,  Mauritia  maculifera  scindata 
Lorenz,  2002  -  Mauritia  maculifera  martybealsi 
Lorenz,  2002,  and  Cypraea  tigris  tigris 
(Linnaeus,  1758)  -  Cypraea  tigris  lorenzi 
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Meyer  &  Tweedt,  2017).  However,  research 
indicates  that  the  mean  time  of  colonization  of 
these  congeners  into  the  Marquesas  was  much 
later,  at  1.58  million  years  before  present 
(Hickerson  &  Meyer,  2008).  The  separation  of 
the  preceding  species  and  subspecies  is  based 
not  only  on  discernible  differentiating 
conchological  characteristics  resulting  from 
parapatric  speciation  or  evolutionary  change  in 
founder  populations  isolated  by  geographic 
barriers  at  the  edge  of  a  species  range  (J. 
Winston,  1999)  and  oceanographic  conditions, 
but  it  is  also  supported  by  the  work  and  research 
put  forth  on  DNA  sequencing  and  separation  by 
Dr.  Christopher  Meyer  (C.  Meyer,  2003;  2004). 
Figure  8  depicts  the  phylogenetic  placement  of 
L.  m.  curvati  relative  to  other  members  of  the 
genus  Leporicypraea. 

Each  of  the  three  island  groups  in  French 
Polynesia  inhabited  by  L.  mappa  is  separated 
from  the  others  by  significant  distances.  The 
Marquesas,  in  far  northeastern  French  Polynesia, 
are  the  most  isolated,  with  Nuku  Hiva  located 
about  1420  km  northeast  of  Tahiti  in  the  Society 
Islands  and  about  1020  km  north-northeast  of 
Fakarava  in  the  Tuamotu  Islands.  In  turn, 
Fakarava  is  about  430  km  east-northeast  from 
Tahiti.  These  distances,  combined  with  the 
strong  prevailing  South  Equatorial  Current 
(SEC)  which  flows  due  west  and  effectively 
separates  the  Marquesas  from  the  south, 
prevents  any  significant  introduction  of  new 
genetic  material  from  populations  in  the 
Tuamotu  Islands  and  Society  Islands.  However, 
periodic  El  Nino-Southern  Oscillation  (ENSO) 
events,  eddies,  and  the  South  Equatorial 
Counter  Current  (SECC)  have  the  potential  to 
intermittently  distribute  veligers  from  one  island 
group  to  the  others  (J.  Daughenbaugh,  2015), 
but  given  the  degree  of  endemism  within  each 
island  group,  these  factors  do  not  appear  to  be 
of  any  significance  in  interrupting  current- 
ongoing  parapatric  evolutionary  change. 


Additionally,  the  very  different  marine 
environments  that  each  population  inhabits 
provide  conditions  conductive  to  different 
adaptations  and  divergence  in  morphological 
characteristics.  The  Marquesas  are  volcanic 
islands,  providing  a  very  dissimilar  type  of 
habitat  compared  to  the  Tuamotu  Islands,  which 
are  atolls  with  abundant  coral  growth.  Steep 
volcanic  rock  walls  with  crevices,  ledges  and 
caves,  as  well  as  intermittent  sloping  rock  fall 
areas  are  principal  habitats  found  in  the 
Marquesas.  In  contrast,  ocean-side  shallow- 
sloping  coral  reef  flats  and  limited  inner-lagoon 
patch  reefs  are  principal  habitats  found  in  the 
Tuamotu  Islands.  Also,  the  extremely  clear 
(therefore  high  light  penetration),  nutrient-poor 
and  much  higher  salinity  water  (resulting  from 
exceptionally  low  rainfall  and  high  evaporation) 
in  the  Tuamotu  Islands  (Rougerie  and  Rancher, 
1994),  may  have  contributed  to  special 
adaptation  of  L.  m.  admirabilis  there  and 
divergence  in  characteristics  as  compared  to  the 
L.  m.  curvati  and  the  L.  mappa  from  the  Society 
Islands.  Such  divergence  might  include  lighter- 
colored  shells  which  may  better  enable  them  to 
survive  in  a  well-lit  habitat. 

Given  that  oceanographic  conditions  can  change 
over  a  significant  time  frame  as  a  result  of  such 
factors  as  land  mass  and  ocean  basin  variations 
due  to  tectonic  movements  and  the  growth  and 
demise  of  island  chains  and  shallow  seamounts, 
sea  level  variations  due  to  changes  in  climate, 
and  ocean  current  variations  driven  by  climate 
and  geology,  many  different  scenarios  could 
have  played  out  to  initially  introduce  L.  mappa 
to  French  Polynesia.  One  possible  scenario  is 
initial  immigration  to  the  Society  Islands,  the 
westernmost  island  group,  and  after  successful 
colonization  there,  veligers  immigrated 
northeast  to  the  Tuamotu  Islands  and  then 
onward  finally  to  the  Marquesas.  It  may  even  be 
possible  that  initial  ancestral  stock  populated  all 
three  island  groups  independently.  Regardless 
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of  how  colonization  began,  environmental 
conditions  from  at  least  1 1 .7  thousand  years 
before  present  to  current  day,  have  effectively 
isolated  the  populations  of  the  three  major 
island  groups,  allowing  each  to  undergo 
parapatric  evolution  of  characteristics  not  only 
unique  to  each  population,  but  also  when 
compared  to  all  other  worldwide  L.  mappa 
subspecies.  Recent  research  into  the  genetic 
signature  of  Cypraea  tigris  in  the  Marquesas 
highlights  its  significant  isolation  from  all  other 
C.  tigris  populations  globally  (Meyer  &  Tweedt, 
2017).  Given  the  near  ubiquity  of  C.  tigris 
throughout  the  Indo-Pacific,  this  provides 
evidence  of  very  little  flow  of  new  Cypraeid 
genetic  material  into  the  Marquesas. 

While  not  the  main  focus  of  this  paper,  which  is 
aimed  at  defining  the  Marquesan  L.  mappa  as  a 
valid  subspecies,  the  L.  mappa  population  of  the 
Society  Islands  has  its  own  unique  set  of 
characteristics  that  set  it  apart  from  those  of  the 
Marquesas  and  Tuamotu  Islands.  While  Lorenz 
included  the  Society  Island  shells  in  his  original 
description  of  L.  m.  admirabilis  (paratypes  5 
and  6),  our  analysis  shows  that  specimens  from 
this  locality  display  consistent  intermediate 
features  to  the  other  populations.  Specific 


highlights  include  mass  ratio  and  shape,  as 
expressed  in  ratios  between  major  axial 
dimensions  (length,  width,  and  height) 
approaching  that  of  Tuamotu  shells;  apertural 
teeth,  particularly  the  columellar  teeth,  more 
prominent  than  those  of  Tuamotu  shells  but 
much  finer  than  those  of  the  Marquesan  shells; 
and  shell  coloration  and  patterns,  including  the 
basal  blotch,  with  some  being  comparatively 
close  to  Marquesan  specimens.  Coincidentally, 
the  intermediate  characteristics  of  L.  mappa  in 
the  Society  Islands  is  consistent  with  an 
environment  roughly  in-between  that  of  the 
Marquesas  and  Tuamotu  Islands,  but  this  is  only 
a  correlation  and  a  direct  link  between 
environment  and  shell  characteristics  has  yet  to 
be  established.  For  future  research,  it  would  be 
useful  to  compare  the  genetic  proximity 
between  the  three  populations  to  better  define 
their  relationship  to  each  other.  It  is  our  opinion 
that  the  Society  Islands  population  may 
represent  yet  a  third  definable  subspecies  of  L. 
mappa  from  French  Polynesia.  Provisionally, 
until  more  analysis  is  conducted,  we  will 
continue  to  accept  Lorenz’s  inclusion  of  L. 
mappa  from  the  Society  Islands  as  L.  m. 
admirabilis. 


Relationships  of  Leporicypraea 


other  taxa 


—  valentia 

—  mappa  mappa 

—  mappa  aliwalensis 
•  mappa  rosea 


■  geographies 

- - mappa  viridis 

- mappa  admirabilis 

- mappa  curvati 


0.02  substitutions/site 


Figure  8.  Phylogram  of  the  mitochondrial  DNA  cytochrome  oxidase  I  (mtDNA  COI)  gene  of  Leporicypraea  provided  by  C.  Meyer 
(personal  communication),  adapted  from  Meyer,  2004.  Leporicypraea  mappa  from  the  Society  Islands  may  eventually  be  proven  to  be 
a  third  L.  mappa  taxon  from  French  Polynesia. 
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Plate  1.  Leporicypraea  m.  cun>ati  n.  ssp.,  paratypes  from  Nuku  Hiva,  Marquesas  Islands.  Photos  by  D.  Lum. 
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Plate  2.  Leporicypraea  m.  admirabilis  specimens  from  Tautira,  Tahiti,  Society  Islands.  Photos  by  D.  Lum. 
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Plate  3.  Leporicvpraea  m.  admirabilis  from  the  Tuamotu  Islands  (top  to  bottom  Rangiroa,  Fakarava,  and  Anaa). 
Photos  by  D.  Lum  &  F.  Lorenz  (holotype). 
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Three  new  species  of  Amphidromus  Albers,  1850 
(Gastropda:  Camaenidae)  from  Vietnam,  and 
Presentation  of  Conus  ( Rhizoconus )  paulkersteni ,  nom.  nov. 
pro  Conus  kersteni  Thach,  2017  non  Tenorio,  Afonso  &  Rolan,  2008 


Nguyen  Ngoc  Thach 

Former  Research  Associate,  Oceanographic  Institute,  Nha  Trang,  Vietnam 

thachshells267@yahoo.com 


ABSTRACT  Three  new  species  of  genus  Amphidromus  Albers,  1850  are  described  from  Bao  Loc, 
Lam  Dong  Province,  Nha  Trang,  Khanh  Hoa  Province,  Krong  Pak,  Daklak  Province,  Vietnam  and 
compared  to  three  other  species  of  this  genus:  Amphidromus  noriokowasoei  Thach  &  Huber,  2017, 
Amphidromus  mouhoti  (Pfeiffer,  1861)  and  Amphidromus  hongdaoae  Thach,  2017.  Conus  (Rhizoconus) 
paulkersteni  nom.  nov.  is  also  presented  to  replace  Conus  kersteni  to  avoid  hynonymy. 

KEYWORDS  Gastropoda,  Helicoidea,  Camaenidae,  Amphidromus,  Conus ,  Rhizoconus ,  Bao  Loc, 
Lam  Dong  Nha  Trang,  Khanh  Hoa,  Krong  Pak,  Daklak,  Vietnam,  new  taxon. 


INTRODUCTION 

The  genus  Amphidromus  Albers,  1850  belongs  to 
the  family  Camaenidae  and  has  many  species 
collected  in  Vietnam.  At  the  beginning  of  2017, 
three  new  camaenid  species  were  found.  They 
were  not  listed  in  the  works  by  Pilsbry  (1900), 
Laidlaw  &  Solem  (1961),  Zilch  (1964),  Solem 
(1965),  Parkinson,  Hemmen  &  Groh  (1987), 
Abbott  (1989),  Dharma  (2005),  Sevems  (2006), 
Stanisic,  Shea,  Potter  &  Griffiths  (2010),  Chan  & 
Tan  (2010),  Schileyko  (2011),  Raheem  et  al. , 
2014,  Thach  (2005,  2007,  2012,  2016,  2017)  and 
Stark,  2017,  and  are  described  as  new  to  science. 

Abbreviations. 


MNHB 

Museum  of  Natural  History,  Berne, 
Switzerland 

MNHN 

National  Museum  of  Natural  History, 
Paris,  France 

NHMUK 

National  Museum  of  Natural 

History, United  Kingdom 

NNT 

Collection  Dr.  Nguyen  Ngoc  Thach 

AH 

Aperture  height 

BH 

Body  whorl  height 

SH 

Shell  height 

SW 

Shell  width 

TB 

Ted  Baer  Collection 

SYSTEMATICS 

Class  Gastropda  Cuvier,  1797 

Superfamily  Helicoidea  Rafinesque,  1815 

Family  Camaenidae  Pilsbry,  1895 

Genus  Amphidromus  Albers,  1850 

Type  species:  Helix  perversus  Linnaeus,  1758 

(subsequent  designation  by  von  Martens,  1 860) 

Amphidromus  christabaerae  sp.  nov. 

(Figures  1-4) 

Description.  Shell  large  for  the  genus  (with 
height  range  35.9-45.3  mm)  and  rather  slender 
with  sinistral  coiling  (5/5  collected  specimens  are 
sinistral).  Shell  width  43/%  of  shell  height  (see 
Table  1).  Spire  very  tall,  sutures  constricted. 
Body  whorl  slightly  inflated  and  occupying  63% 
of  shell  height,  periphery  rounded.  Apex  red  or 
greenish,  umbilicus  closed.  Sculpture  weak  with 
axial  riblets,  strongest  below  sutures.  Outer 
surface  adorned  with  axial  lines  at  last  and 
penultimate  whorls  and  widely-spaced  blackish- 
brown  axial  stripes  at  spire  whorls  that  are  often 
bisected.  Aperture  elongate,  greenish  white  and 
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occupying  45%  of  shell  height,  outer  lip  black 
with  purple  inner  margins,  reflected  and 
moderately  thick.  Parietal  wall  yellow,  columella 
purple.  Color  green  at  last  and  penultimate 
whorls  and  yellowish  at  remaining  whorls. 

Type  material.  Holotype  44.3  mm  high  x  18.4 
mm  wide  (Figures  1,  3)  in  MNHB;  Paratype  1: 

35.9  mm  (Figures  2,  4  at  top)  in  TB,  Paratype  2: 

41.9  mm  (not  illustrated),  Paratype  3:  42.2  mm 
(Figure  4  at  bottom)  in  TB  [All  Paratypes  from 
type  locality]. 

Type  locality.  Bao  Loc  area,  Lam  Dong 
Province,  Central  Vietnam. 


Habitat.  Found  on  coffee  trees. 


No. 

1 

2 

3 

4 

5 

SH  (mm) 

44.3 

35.9 

41.9 

42.2 

45.3 

SW  (mm) 

18.4 

17.2 

18.3 

18.3 

18.2 

SW/SH 

0.42 

0.48 

0.44 

0.43 

0.40 

Mean  SW/SH 

0.43 

AH  (mm) 

19.8 

16.9 

18.7 

18.9 

19.9 

AH/SH 

0.45 

0.47 

0.45 

0.45 

0.44 

Mean  AH/SH 

0.45 

BH  (mm) 

27.8 

24.1 

25.5 

27.0 

27.5 

BH/SH 

0.63 

0.67 

0.61 

0.64 

0.61 

Mean 

BH/SH 

0.63 

Table  1.  Amphidromus  christabaerae  sp.  nov. 


Comparison.  Amphidromus  christabaerae  sp. 
nov.  is  close  to  Amphidromus  noriokowasoei 
Thach  &  Huber,  2017  (Figure  5)  in  black  outer 
lip  but  differs  mainly  in  more  slender  shape, 
more  rounded  anterior  end  of  aperture,  green  (not 
yellow)  background  color  of  last  and  penultimate 
whorls. 

Etymology.  This  new  species  is  named  in  honor 
of  Christa  Baer  of  Switzerland  for  her  interest  in 
Vietnamese  terrestrial  snails. 


Amphidromus  baerorum  sp.  nov. 

(Figures  6-9) 

Description.  Shell  large  for  the  genus  (with 
height  range  38.3-46.2  mm)  and  elongate 
tapering  in  outline  with  sinistral  coiling  (5/5 
collected  specimens  are  sinistral).  Shell  width 
45%  of  shell  height  (see  Table  2).  Spire  tall  and 
straight-sided,  sutures  distinct.  Body  whorl 
inflated  and  occupying  64%  of  shell  height, 
periphery  rounded.  Apex  red,  umbilicus  closed. 
Sculpture  weak  with  axial  riblets,  extending  from 
suture  to  suture.  Outer  surface  adorned  with 
turmeric  yellow  subsutural  bands  along  sutures, 
closely-spaced  axial  lines  at  last  whorl  and 
widely-spaced  red-brown  axial  stripes  at  spire 
whorls.  Aperture  elongate,  whitish  or  greenish 
white  and  occupying  44%  of  shell  height,  outer 
lip  calloused  reversed  and  moderately  thick. 
Parietal  wall  orange,  columella  purple  and 
bordered  by  a  yellow  stripe.  Color  green  at  body 
whorl  and  whitish  at  spire  whorls. 

Type  material.  Holotype  41.3  mm  high  x  18.5 
mm  wide  (Figures  6,  8)  in  MNHB;  Paratype  1: 
43.3mm  (Figures  7,  9)  in  TB;  Paratype  2: 
46.2mm,  Paratype  3:  43.8  mm  and  Paratype  4: 
38.3  mm  not  illustrated  [All  Paratypes  from  type 
locality]. 

Type  locality.  Nha  Trang  area,  Khanh  Hda 
Province,  Central  Vietnam. 

Habitat.  Found  around  trees. 

Comparison.  Amphidromus  baerorum  sp.  nov. 
is  close  to  Amphidromus  mouhoti  (Pfeiffer,  1861) 
(Figure  10)  in  shape  but  differs  mainly  in  more 
rapidly  tapering  spire,  presence  of  yellow  stripe 
bordering  columella  and  dark  green  color  of 
body  whorl. 
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No. 

1 

2 

3 

4 

5 

SH  (mm) 

41.3 

43.3 

46.2 

43.8 

38.3 

SW  (mm) 

18.5 

20.1 

20.1 

20.0 

17.1 

SW/SH 

0.45 

0.46 

0.44 

0.46 

0.45 

Mean  SW/SH 

0.45 

AH  (mm) 

18.6 

19.7 

20.4 

19.3 

16.9 

AH/SH 

0.45 

0.45 

0.44 

0.44 

0.44 

Mean  AH/SH 

0.44 

BH  (mm) 

26.7 

27.6 

29.0 

27.7 

24.8 

BH/SH 

0.65 

0.64 

0.63 

0.63 

0.65 

Mean 

BH/SH 

0.64 

Table  2.  Amphidromus  baeronim  sp.  nov. 


Etymology.  The  new  species  is  named  in  honor 
of  Dr.  &  Mrs.  Ted  Baer  of  Switzerland  for 
providing  the  type  material. 

Amphidromus  nicoi  sp.  nov. 

(Figures  11-14) 

Description.  Shell  small  for  the  genus  (with 
height  range  29.1-30.8  mm)  and  elongate 
tapering  in  outline  with  dextral  coiling  (3/3 
collected  specimens  are  dextral).  Shell  width 
52%  of  shell  height  ( see  Table  3).  Spire  broad 
and  moderately  tall,  sutures  distinct.  Body  whorl 
inflated  and  occupying  66%  of  shell  height, 
periphery  rounded.  Apex  red,  umbilicus  closed. 
Columella  white,  bordered  by  black  stripe  and 
tumeric  yellow  band  at  outside.  Sculpture  weak 
with  axial  riblets.  Outer  surface  adorned  with 
turmeric  yellow  subsutural  bands  along  sutures 
and  blackish  brown  spiral  bands  that  are 
intermittent  at  spire.  Aperture  wide  and  brown 
with  external  pattern  visible  within,  occupying 
47%  of  shell  height,  outer  lip  reflected  and 
moderately  thin.  Color  white  at  early  whorls  and 
chocolate  brown  at  last  and  penultimate  whorls. 

Type  material.  Holotype  29.1  mm  high  x  15.5 
mm  wide  (Figures  11,  13,  and  14  at  bottom)  in 
MNHN;  Paratype  1:  29.8  mm  (Figure  12,  14  at 


top)  and  Paratype  2:  30.8  mm  not  illustrated  All 
Paratypes  from  type  locality. 

Type  locality.  Krong  Pak  District,  Daklak 
Province,  Central  Vietnam. 


Habitat.  Found  on  coffee  trees. 


No 

1 

2 

3 

SH  (mm) 

29.1 

29.8 

30.8 

SW  (mm) 

15.5 

15.7 

15.4 

SW/SH 

0.53 

0.53 

0.50 

Mean  SW/SH  0.52 

AH  (mm) 

14.1 

14.6 

14.2 

AH/SH 

0.48 

0.49 

0.46 

Mean  AH/SH  0.47 

BH  (mm) 

19.5 

19.7 

20.0 

BH/SH 

0.67 

0.66 

0.65 

Mean  BH/SH  0.66 

Table  3.  Amphidromus  nicoi  sp.  nov. 


Comparison.  Amphidromus  nicoi  sp.  nov.  is 
close  to  Amphidromus  hongdaoae  Thach,  2017 
(Figure  15)  in  white  outer  lip  and  columella  but 
differs  mainly  in  stouter  shape,  much  smaller 
adult  size,  wider  aperture,  and  the  presence  of 
spiral  bands  at  last  and  penultimate  whorls. 

Etymology.  This  new  species  is  named  in  honor 
of  Nico  Arling  of  Poland  for  providing  the  type 
material. 

Conus  ( Rhizoconus )  paulkersteni  nom.  nov. 

(Figures  16,18,  and  20) 

Conus  kersteni  Thach,  2017  (Figures  16,  18,  20) 
was  recently  described  in  the  author’s  book 
“New  Shells  of  Southeast  Asia”  published  by 
48HourBooks  in  the  United  States  (at  pages  27- 
28,  Figures  287  to  293).  With  this  article,  it  is 
renamed  as  Conus  ( Rhizoconus )  paulkersteni 
nom.  nov.  in  order  to  avoid  hynonymy.  The 
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reason  for  renaming  this  new  cone  species  is  that 
Conus  ( Africonus )  kersteni  (shown  at  Figures  17, 
19  herein)  was  previously  described  by  Tenorio, 
Afonso  &  Rolan  in  2008  in  Vita  Malacologica 
Magazine,  No.  6,  pp.  2-5. 
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Figures  1-4:  Amphidromus  christabaerae  sp.  nov.  Bao  Loc,  Vietnam.  1,  3:  Holotype  (44.3  mm).  2:  Paratype  1  (35.9  mm)  with  spire 
view.  4:  Paratype  1  with  apex  (top)  and  Paratype  3  (42.2  mm)  with  umbilicus  (bottom).  Figure  5:  Amphidromus  noriokowasoei  Thach 
&  Huber,  2017,  35.6  mm  for  comparison.  Figures  6-9:  Amphidromus  baerorum  sp.  nov.  Nha  Trang,  Vietnam.  6,  8:  Holotype  (41.3 
mm).  7:  Paratype  1  (43.3  mm)  with  spire  view.  9:  Paratype  1  with  apex  (top)  and  umbilicus  (bottom).  Figure  10:  Amphidromus 
mouhoti  (Pfeiffer,  1861)  for  comparison,  photo  used  with  permission  from  NHMUK.  Figures  11-14:  Amphidromus  nicoi  sp.  nov. 
Krong  Pak,  Vietnam.  11, 13:  Holotype  (29.1  mm).  12:  Paratype  1  (29.8  mm)  with  spire  view.  14:  Paratype  1  with  apex  (top)  and 
Holotype  with  umbilicus  (bottom).  Figure  15:  Amphidromus  hongdaoae  Thach,  2017,  38.9  mm  for  comparison.  Figures  16,  18,  20: 
Conus  ( Rhizoconus ) paulkersteni  Thach,  2017,  32.5  mm  and  33.6  mm.  Figures  17,  19:  Conus  ( Africonus )  kersteni  Tenorio,  Afonso  & 
Rolan,  2008,  20.8  mm  for  comparison,  photos  used  with  permission  from  Cone  Collector’s  Guide. 
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Replacement  name  for  Marginella  puniceus  S.G.  Veldsman,  2014: 
Marginella  ( Piperamarginella )  jeffreysbayensis 

Stephan  G.  Veldsman 

Institute  for  Marine  and  Environmental  Science,  Pretoria,  South  Africa 
conus@enviromarine.co.za 

ABSTRACT  A  replacement  or  substitute  name  is  given  for  Marginella  puniceus  S.G.  Veldsman, 
2014,  as  Marginella  {Piperamarginella)  jeffreysbayensis  to  correct  a  nomenclatural  error  which  led  the 
original  name  to  be  invalid  under  the  International  Code  of  Zoological  Nomenclature. 

KEYWORDS  Marginella,  puniceus,  jeffreysbayensis,  nomen  novum,  East  Coast  Province,  South 
Africa. 

INTRODUCTION 

Puniceus,  -a,  -um  is  a  Latin  adjective  meaning 
purple.  Because  the  grammatical  gender  of 
Marginella  is  feminine,  the  name  Marginella 
puniceus  S.G.  Veldsman,  2014  must,  under 
Article  31.2  and  34.2  of  the  International  Code  of 
Zoological  Nomenclature,  be  corrected  to 
Marginella  punicea.  Laseron  (1948:38,  plate  5 
figure  7)  described  from  New  South  Wales 
Marginella  punicea  Laseron,  1948.  Although  this 
is  now  considered  a  synonym  of  Gibberula 
agapeta  (R.B.  Watson,  1886),  Marginella 
punicea  Laseron,  1948  and  Marginella  punicea 
S.G. Veldsman,  2014  are  primary  homonyms,  and 
under  Article  57.2  the  latter  name  is  permanently 
invalid,  (personal  communication,  Philippe 
Bouchet,  2017). 

New  substitute  name.  Under  Article  60.3,  the 
name  Marginella  jeffreysbayensis  is  here 
established  as  a  nomen  novum  for  Marginella 
punicea  S.G. Veldsman,  2014,  non  Laseron,  1948. 

(see  Figure  1)  This  species  is  a  member  of  the 
newly  established  subgenus  Piperamarginella 
S.G.Veldsman,  2017. 

Etymology.  This  species  is  named  for  the 
shelling  town  of  Jeffreys  Bay,  subsequently  also 
where  most  of  the  known  specimens  have  been 
found. 


Figure  1.  Holotype  of  Marginella  jeffreysbayensis.  14.15  mm  in 
length.  Natal  Museun  South  Africa,  NMSA  W9713/T3899. 
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ABSTRACT  This  study  provides  the  first  comprehensive  survey  of  wood-boring  bivalves  from  the 
family  Teredinidae  in  Venezuelan  coastal  waters.  Surveys  were  carried  out  between  2004  and  2014  and 
a  total  of  fifteen  species  from  seven  genera  are  reported,  including  three  new  records  for  Venezuelan 
coastal  waters  ( Teredo  johnsoni,  Lyrodus  biparti tus )  and  one  new  record  for  the  Caribbean  Sea 
( Nausitora  dunlopei).  A  previously  reported  species  ( Bankia  martensi ),  typically  thought  to  be 
restricted  to  cooler  southern  waters,  was  not  found  in  this  extensive  survey  and  is  highlighted  as  an 
incorrect  record  and  species  misidentification.  The  diversity  of  wood-boring  bivalves  in  Venezuelan 
waters  represents  one  of  the  highest  diversities  outside  the  Indo-Pacific  region.  Descriptive  information 
for  each  species  is  provided,  including  taxonomic  and/or  ecological  notes.  In  addition,  images  of  the 
pallets  -  the  primary  taxonomic  character  for  species  identification  -  are  provided  and  compared  with 
specimens  from  malacological  collection  at  the  Harvard  Museum  of  Comparative  Zoology  (Cambridge, 
Massachusetts,  USA)  to  corroborate  identification. 


KEY  WORDS  Biodiversity,  Caribbean  Sea,  Venezuela,  Wood-borers,  shipworms,  Teredinidae. 


INTRODUCTION 

The  family  Teredinidae,  commonly  known  as 
shipworms,  are  highly  specialized  bivalves 
adapted  for  boring  into  and  eating  wood  (Turner, 
1966;  Nair  &  Saraswathy,  1971;  O’Connor  et  al., 
2014).  As  such,  this  group  has  become  notorious 
for  the  damage  they  cause  to  man-made  wooden 
coastal  structures  around  the  globe,  which  is 
estimated  to  cost  billions  of  dollars  per  annum 
(Distel  et  al.,  2011).  However,  this 
anthropocentric  view  often  overlooks  the 
important  ecological  roles  these  organisms  play 
(Turner  1966;  Distel,  2003;  Hendy  et  al.,  2013). 


At  present,  there  are  over  70  well  described 
species  across  fifteen  genera  (Turner,  1966; 
Turner,  1971;  Macintosh,  2012;  Shipway  et  al., 
2016)  widely  distributed  along  temperate  and 
tropical  waters,  from  brackish  to  marine  waters 
(Turner,  1966;  Nair  and  Saraswathy,  1971). 

Shipworms  are  considered  one  of  the  most 
difficult  groups  of  bivalves  to  identify  (Turner, 
1966)  and  the  taxonomy  remains  challenging 
despite  modem  phylogenetic  methods  (Santos  et 
al.,  2005;  Distel  et  al.,  2011;  Huber,  2015; 
Shipway  et  al.,  2016).  Identification  is  primarily 
based  on  the  calcareous  features  of  the  pallets, 
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paddle-like  structures  which  are  used  to  plug  the 
entrance  to  the  calcareous  burrows  and  are  a 
feature  unique  to  the  family.  However,  the  pallets 
often  display  significant  intra-specific  variation 
(Borges  et  al. ,  2012)  making  identification 
challenging.  This,  combined  with  a  cryptic  and 
ephemeral  life-style  within  wood,  means  few 
surveys  have  been  conducted  for  this  group  and 
shipworm  biodiversity  is  often  under-represented 
and  over-looked. 

Records  on  shipworm  biodiversity  in  Venezuela 
are  scarce  and  mostly  restricted  to  monographs 
or  general  surveys  of  the  West  Atlantic, 
Caribbean  Sea,  and  Eastern  Pacific  taxa  (Bartsch, 
1931;  Clench  and  Turner,  1946;  Turner  and 
Brown,  1953;  Turner,  1954;  1955;  1966),  or  from 
general  malacological  surveys  of  Venezuela 
(Princz  et  al.,  1981;  Ewald  et  al.,  1984;  Capelo  et 
al,  2009).  The  single  study  of  teredinid 
biodiversity  in  Venezuela  only  surveyed  the  Gulf 
of  Cariaco  (Nair,  1975).  Recently,  established 
populations  of  Spathoteredo  spatha  and  Teredo 
clappi  were  found  around  Margarita  Island 
(Velasquez  and  Lopez,  2015;  Velasquez  and 
Lopez,  2016),  constituting  new  species  records 
for  Venezuela.  These  new  findings  suggests  a 
hidden  biodiversity  of  wood-boring  Teredinidae 
in  the  region,  highlighting  the  importance  of  a 
new  surveys. 

In  this  context,  a  considerable  collection  of 
teredinids  were  gathered  between  2004  and  2014. 
Part  of  the  material  originates  from  field  trips 
carried  out  along  Venezuela  coastal  waters  at 
Marcacaibo  Lake,  Puerto  Cabello,  Puerto  La 
Cruz,  Morrocoy  National  Park  and  Margarita 
Island.  Additional  samples  were  obtained  from 
the  Orinoco  Delta  in  December  2002,  during  the 
Aquatic  biodiversity  expedition  (AquaRAP),  of 
the  Conservation  Intemational-ConocoPhillips 
Venezuela  and  La  Salle  Natural  Sciences 
Foundation  (FLASA)  (see  Lasso  et  al.  2004). 


In  this  study,  we  provide  the  first  comprehensive 
survey  of  wood-boring  bivalves  from  the  family 
Teredinidae  in  Venezuelan  coastal  waters.  Herein, 
we  integrate  data  from  extensive  field  surveys 
over  a  ten-year  period  across  the  east  and  west 
coasts  of  Venezuela,  with  an  exhaustive  search  of 
primary  literature.  Furthermore,  specimens  from 
this  survey  were  directly  compared  with  material 
from  the  Ruth  Turner  Teredinid  collection  at  the 
Harvard  Museum  of  Comparative  Zoology,  the 
world’s  largest  and  most  complete  collection  of 
wood-boring  bivalves.  The  information  compiled 
provides  a  reviewed  and  updated  checklist  of 
species  distribution,  new  geographical  data,  and 
relevant  taxonomic  commentaries. 

MATERIALS  AND  METHODS 

Specimens  were  collected  from  a  variety  of 
locations  along  the  Venezuelan  coast  during  the 
years  2004  to  2014  and  collections  sites  are 
shown  in  Figures  1-3.  Bored  wood  was  collected 
by  SCUBA  diving  or  snorkeling  at  depths 
between  1-10  meters.  Samples  were  then  stored 
in  plastic  bags  and  buckets  and  transported  to  the 
laboratory.  Specimens  were  then  extracted  from 
the  wood  and  preserved  in  >  96%  ethanol. 
Specimens  were  identified  to  the  lowest 
taxonomic-level  possible  using  the  illustrations 
and  catalogue  of  Turner  (1966,  1971).  All 
identifications  were  verified  by  comparison  with 
the  Turner  collection  at  the  Harvard  Museum  of 
Comparative  Zoology  (MCZ),  Cambridge, 
Massachusetts  (comparative  material).  Voucher 
specimen  were  deposited  at  the  Malacological 
Collections  of  Fundacion  para  la  Defensa  de  la 
Naturaleza  (FUDENA),  Chichiriviche  and  the 
Museum  Hno.  Benigno  Roman-Malacology 
Collection  (MOBR),  Margarita  Island.  The 
registration  codes  are  indicated  by  CFPNM  and 
MOBR-M-  followed  by  the  catalogue  number. 

The  pallets  -  the  primary  taxonomy  character 
used  for  teredinid  identification  were  imaged  for 
all  species  in  this  survey,  apart  from  Bankia 
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destructa,  B.  gondii  and  Teredo  johnsoni.  For 
direct  comparison  with  our  material  and  to  aid 
future  surveys,  we  also  provide  descriptive 
information  and  images  of  the  pallets  from  all 
Venezuelan  teredinid  species  historically 
identified  in  the  literature,  by  analysing 
specimens  in  the  Ruth  Turner  teredinid  collection 
at  the  MCZ.. 

RESULTS 

Historically,  21  species  of  teredinid  from  eight 
genera  have  been  recorded  in  Venezuelan  waters. 
In  this  survey,  we  collected  15  species  from  12 
locations  across  the  Venezuelan  coast  over  a  10 
year  period.  Three  species,  Lyrodus  bipartitus. 
Teredo  johnsoni  and  Nausitora  dunlopei,  are  new 
records  for  the  country  and  the  latter  a  new 
record  for  the  Caribbean  Sea.  A  further  five 
species  ( Bankia  fimbriatula,  B.  fosteri,  B. 
martensi,  Nausitora  fusticula  and  Lyrodus 
floridanus )  have  been  previously  recorded  in  the 
literature,  but  were  not  found  in  this  survey. 

Family  Teredinidae  Rafinesque,  1815 
Subfamily  Bankiinae  Turner,  1966 
Genus  Bankia  Gray,  1 842 

Bankia  destructa  Clench  and  Turner,  1946 
(Figures  4-5) 

Bankia  destructa  Clench  and  Turner,  1946 
Diagnosis.  Pallets  elongated  with  separated  cup¬ 
shaped  segments.  Periostracal  ridge  of  the 
segments  serrated.  Serrations  on  outer  face  fine, 
on  inner  longer  and  coarser.  Segments  with  short 
serrated  awns.  Siphons  separated. 

Material  examined.  PPL-MI,  1  specimen, 
collected  on  roots  of  Rizophora  mangle  (MOBR- 
M-3936).  PPL-MI,  1  specimen,  collected  on 
roots  of  R.  mangle  (MOBR-M-3937).  PPL-MI,  1 
spec  collected  on  roots  of  R.  mangle  (MOBR-M- 
3938).  PPL-MI,  1  specimen  collected  on  roots  of 
R.  mangle  (MOBR-M-3981).  EG-MI,  1  specimen 
collected  on  roots  of  R.  mangle  (MOBR-M- 


3982).  IBZ-MNP,  2  specimens  collected  from 
sunken  wood  of  R.  mangle  (CFPNM-004732). 
Comparative  material.  Honduras  (MCZ- 
122875);  Panama  (MCZ-  173994);  Colombia 
(MCZ- 123422). 

Distribution.  Pacific  coast  of  Colombia  (Cantera, 
2010);  Venezuela  (Puerto  Cabello  and  Amuay 
Bay:  Clench  and  Turner,  1946);  Brazil 
(Junqueira  et  al.,  1991;  Barreto  et  al.,  2000). 
Remarks:  This  is  the  first  record  of  this  species 
for  Morrocoy  National  Park. 

Bankia  campanellata  Moll  and  Roch,  1 93 1 
(Figure  6) 

Teredo  campanulata  Sowerby,  1875,  non 
Jeffreys,  1860;  Bankia  katherinae  Clench  and 
Turner,  1946;  Bankia  bengalensis  Nair,  1954 
Diagnosis.  Pallets  long  and  slender,  composed  of 
distinct,  well-spaced  bell-shape,  campanellate, 
segments  built  on  a  stalk. 

Material  examined.  EG-MI,  3  specimens 
collected  from  roots  of  mangrove  ( Rizophora 
mangle )  (MOBR-M-4008). 

Comparative  material.  Honduras  (MCZ- 
122912);  Panama  (MCZ- 173926);  Colombia 
(MCZ- 1234 14). 

Distribution.  Venezuela:  Amuay  Bay  (Turner 
and  Brown,  1953),  Gulf  of  Cariaco  (Nair,  1979); 
Brazil  (Junqueira  et  al.  1991;  Barreto  et  al., 
2000);  India  (Turner,  1966);  Malaysia  (Singh  and 
Sasekumar,  1994). 

Remarks.  The  first  record  of  this  species  for 
Venezuela  (as  B.  katherinae)  was  by  Turner  and 
Brown  (1953),  based  on  specimens  collected  in 
Amuay  Bay.  Here  B.  campanellata,  is  also 
recorded  for  Margarita  Island  for  the  first  time. 

Bankia  carinata  J.E.  Gray,  1 827 
(Figure  7) 

Teredo  carinata  J.E.  Gray,  1827;  Bankia 
stutchburyi  Blainville,  1828.  For  the  complete 
list  of  synonyms  see  Turner  (1966). 
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Diagnosis.  Pallets  with  non-serrated  segments  on 
margins;  funnel-shaped  segments  moderately 
separated.  Homs  short  and  wide  projected 
outwardly  away  from  the  upper  segment. 
Embryonic  segments  stacked  in  a  compact  plate¬ 
shaped  end.  Periostracal  margin  on  inner  and 
outer  faces  about  equal. 

Material  examined.  PPL-MI,  1  specimen 
collected  on  roots  of  Rizophora  mangle  (MOBR- 
M-  3983).  EG-MI,  2  specimens  collected  on 
roots  of  R.  mangle  (MOBR-M-4010). 
Comparative  material.  Puerto  Rico  (MCZ- 
351691);  Cuba  (MCZ-  121533);  Honduras 
(MCZ-  122904);  Panama  (MCZ-  351682); 
Colombia  (MCZ- 122503). 

Distribution.  Japan  (Turner,  1966); 
Mediterranean  Sea  (Borges  et  al.,  2014a);  Gulf 
of  Mexico  (Turgeon  et  al.,  2009);  Caribbean  Sea 
(Turner,  1966).  Venezuela,  Gulf  of  Cariaco  (Nair, 
1979)  and  Gulf  of  Mexico  (Turner,  1966); 
Tobago  (Distel  et  al,  2011). 

Remarks.  This  is  the  first  record  of  this  species 
for  Margarita  Island.  In  B.  carinata,  pallet 
segmentation  is  only  observed  in  adult 
individuals.  The  pallets  of  young  individuals 
often  resemble  the  pallets  of  Lyrodus 
pedicellatus  complex  (Turner,  1966). 

Bankia  gouldi  (Bartsch,  1908) 

(Figures  8-9) 

Xylotrya  gouldi,  1908;  Bankia  mexicana  Bartsch, 
1921;  Bankia  ( Banliella )  mexicana  Bartsch,  1921; 
Bankia  schrencki  Moll,  1935. 

Diagnosis.  Pallets  composed  of  numerous 
segments  on  a  long  stalk,  segments  cone-shaped 
without  serrations  on  the  margins.  Cones  broadly 
triangular,  with  smooth,  drawn-out  edges,  lateral 
margins  extended  into  fine  short  awns. 
Periostracal  margin  on  the  inner  face  forming 
web  connecting  awns;  narrow  periostracal 
margin  of  outer  face  with  short  longitudinal 
striations. 


Material  examined.  PPL-MI,  1  specimen 
collected  on  roots  of  Rizophora  mangle  (MOBR- 
M-3939). 

Comparative  material.  Colombia  (MCZ- 
122502);  Jamaica  (MCZ- 122730);  Honduras 
(MCZ-121899). 

Distribution.  Gulf  of  Mexico  (Turgeon  et  al., 

2009) ;  Caribbean  Sea:  Venezuela,  Maracaibo 
Lake  (Ewald  et  al,  1984),  Amuay  Bay  (Turner 
and  Brown,  1953),  Gulf  of  Cariaco  (Nair,  1979); 
Western  Atlantic:  New  Jersey,  USA  to  Brazil 
(Diaz  and  Puyana,  1994;  Junqueira  et  al.,  1991; 
Varotto  and  Barreto,  1998).  North  Eastern 
Pacific  Coast  (Tuner,  1966;  Coan  and  Valentich- 
Scott,  2012;  Cruz  et  al.,  1989). 

Remarks.  This  is  the  first  record  of  this  species 
for  Margarita  Island. 

Bankia  fimbriatula  Moll  and  Roch,  1 93 1 
(Figures  10-11) 

Teredo  fimbriata  Jeffreys,  1860,  non  Defrance, 
1828;  Xylotrya  fimbriata  Jeffreys,  1860;  Bankia 
canalis  Bartsch,  1944. 

Distribution.  Pacific  coast  of  Colombia  (Cantera, 

2010) ;  Gulf  of  Mexico  (Turgeon  et  al.,  2009); 
Venezuela  (Amuay  Bay:  Turner  and  Brown, 
1953;  Gulf  of  Cariaco:  Nair,  1979;  Maracaibo 
Lake:  Rojas  and  Severeyn,  2000);  Brazil 
(Junqueira  et  al.,  1991;  Varotto  and  Barreto, 
1989;  Barreto  et  al.,  2000;  Lima  et  al.,  2005 ; 
Martins-Silva  and  Narchi,  2008). 

Remarks.  No  material  of  this  species  was  found. 

Bankia  fosteri  Clench  and  Turner,  1946 
(Figures  12-13) 

Bankia  fosteri  Clench  and  Turner,  1946. 
Distribution.  Colombia  (Santa  Marta:  Clench 
and  Turner,  1946);  Venezuela  (Gulf  of  Cariaco 
and  Turpialito:  Nair,  1975). 

Remarks.  No  material  of  this  species  was  found. 
Nair  (1975)  mentioned  that  this  is  a  common 
species  in  the  Gulf  of  Cariaco  and  it  is  widely 
distributed  throughout  the  Caribbean  Sea. 
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Bankia  martensi  (Stempell,  1 899) 

Teredo  ( Xylotrya )  martensi  Stempell,  1899; 
Xylotrya  capensis  Caiman,  1920;  Bankia  {Bankia) 
chiloensis  Bartsch,  1924  (Chiloe);  Bankia 
odhneri  Roch,  1931;  Bankia  valparaisensis  Roch 
and  Moll,  1935;  Bankia  argentinica  (Moll,  1935). 
Distribution.  Caribbean  Sea  (Nair,  1974): 
Venezuela  (Nair,  1974);  South  America  (West 
and  East  coast);  Africa  (East  coast);  Madagascar; 
Red  Sea;  Persian  Gulf  (Turner,  1966). 

Remarks.  This  species  has  yet  to  be  recorded  in 
the  Caribbean  Sea,  however  Nair  (1974)  found  it 
from  the  Gulf  of  Cariaco,  Venezuela.  We  did  not 
find  this  species  in  our  survey.  Bankia  martensi 
is  distributed  principally  in  cool  and  temperate 
waters  and  in  South  America  it  has  been  reported 
from  Valparaiso,  Chile  to  Tierra  del  Fuego,  Chile 
(Turner,  1966).  We  therefore  suggest  that  the 
report  of  Nair  (1974)  likely  constitutes  a  species 
misidentification. 

Genus  Nausitora  Wright,  1 864 

Nausitora  dnnlopei  Wright,  1 864 
(Figures  14-15) 

Nausitora  dnnlopei  Wright,  1864;  Calobates 
fluviatilis  Hedley,  1898;  Bankia  smithi  Bartsch, 
1927.  For  the  complete  list  of  synonyms  for  this 
species,  see  Turner  (1966). 

Diagnosis.  Pallets  with  fused  cone-like  elements 
of  the  blade  are  very  closely  arranged  with  a 
central  cylindrical  stalk.  Periostracum  brown  in 
colour,  covering  the  blade  until  the  middle  of  the 
stalk.  On  the  basal  portion  of  the  blade, 
perisotracal  covering  is  seen  extending  as  little 
awns. 

Material  examined.  GCM-OD,  3  specimens 
collected  on  roots  of  Rizophora  mangle  (MOBR- 
M-4011). 

Comparative  material.  Philippines  (MCZ- 
350932);  Australia  (MCZ-350663);  New  Guinea 
(MCZ-35091 1). 


Distribution.  Queensland,  Australia,  India, 
Thailand,  Fiji  Islands,  Bismarck  Archipelago, 
Madagascar,  Philippines  (Turner,  1966); 
Buenaventura  Bay,  Pacific  coast  of  Colombia 
(Sandoval  et  al.,  1995). 

Remarks.:  This  is  a  new  record  for  the 
Caribbean  Sea.  The  specimens  showed 
similarities  with  the  comparative  material  at  the 
MCZ  and  with  the  illustrations  shown  in  Turner 
(1966).  However,  the  specimens  encountered 
here  lacked  the  papillose  calcareous  projections 
covering  the  distal  portion  of  blade,  a  feature 
which  can  be  found  in  some  individuals  of 
Nausitora  fusticula  (Turner  1966;  Turner,  1971). 

Nausitora  fusticula  (Jeffreys,  1 860) 
(Figures  16-17) 

Teredo  fusticulus  Jeffreys,  1860;  Bankia 
brazil iens is  Bartsch,  1922;  Bankia  excolpa 
Bartsch,  1922. 

Distribution.  Gulf  of  Mexico  (Turgeon  et  al., 
2009;  Turner  1966);  Caribbean  Sea  (Turner, 

1966.  Venezuela,  Gulf  of  Cariaco:  Nair,  1979); 
Western  Atlantic:  Brazil  and  Uruguay;  Eastern 
Pacific:  Panama  and  Peru  (Rios,  1994);  Indo- 
Pacific:  India  (Estuary  of  Mahanadi)  (Turner, 
1966;  1971;  Nair  and  Saraswathy,  1971). 
Remarks.  No  material  from  this  species  was 
found  during  the  current  study.  The  specimens 
collected  by  Nair  (1979)  were  found  in  wood  of 
mangrove  Avicennia  sp  in  the  locality  of  Punta 
Ergal,  Gulf  of  Cariaco. 

Genus  Nototeredo  Bartsch,  1923 

Nototeredo  knoxi  (Bartsch,  1917) 

(Figures  18-19) 

Teredo  knoxi  Bartsch,  1917;  Teredo  sigerfoosi 
Bartsch,  1922;  Teredo  stimpsoni  Bartsch,  1922; 
Teredo  tryoni  Bartsch,  1922;  Teredo  jamaicensis 
Bartsch,  1922;  Teredo  bisiphites  Roch,  1931; 
Teredo  congoensis  Roch,  1935;  Teredo  digitalis 
Roch,  1935;  Teredo  rosifolia  Moll,  1941. 
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Diagnosis.  Pallets  oval.  The  outer  face  of  the 
blade  is  convex  and  the  inner  face  is  concave. 
The  blade  is  composed  of  closely  packed 
segments,  separated  by  thin  patches  of 
periostracum.  Towards  the  distal  end  of  the  pallet 
blade  closely  packed  segments  appear  in 
concentric  rows  to  form  a  small,  shallow 
depression.  Short  stalk.  The  siphons  are  united 
for  about  one-half  their  length. 

Material  examined.  EG-MI,  3  specimens 
collected  on  roots  of  Rizophora  mangle  (MOBR- 
M-4005). 

Comparative  material.  Honduras  (MCZ- 
122883);  Jamaica  (MCZ- 170470);  Haiti  (MCZ- 
121487);  Santo  Domingo  (MCZ-  121460); 
Puerto  Rico  (MCZ-350565);  Colombia  (MCZ- 
278206);  Cuba  (MCZ- 120470);  Venezuela 
(MCZ-357894). 

Distribution.  Gulf  of  Mexico  (Turgeon  et  al., 
2009);  Puerto  Rico  (Turner  and  Johnson,  1971); 
Venezuela  (Golf  of  Cariaco:  Nair,  1971);  Brazil 
(Junqueira  et  al. ,  1991). 

Remarks.  When  viewed  with  transmitted  light, 
the  pallets  of  juveniles  show  a  stalk,  extending 
the  entire  length  of  the  blade,  with  rib-like 
segments  emanating  from  it  (Nair,  1979). 

Genus  Neoteredo  Bartsch,  1 920 

Neoteredo  reynei  Bartsch,  1 920 
(Figures  20-21) 

Teredo  {Neoteredo)  reynei  Bartsch,  1 920. 
Diagnosis.  Pallets  unsegmented,  large  and  thick, 
with  a  slight  indentation  at  the  distal  end  and  a 
fragment  of  a  brown  periostracum  remaining; 
stalk  short.  Siphons  united  up  to  half  of  their  total 
length. 

Material  examined.  GCM-OD,  1  specimen 
collected  from  roots  of  Rizophora  mangle 
(MOBR-M-4007). 

Comparative  material.  Grenada  (MCZ- 170907). 
Distribution.  Venezuela  (Turner,  1966. 
Maracaibo  Lake:  Ewald  et  al.,  1984.  Orinoco 
Delta  Capelo  et  al.,  2009);  Caribbean  coast  of 


Colombia  (Ahrens  et  al.,  2013);  Brazil  (Lima  et 
al.,  2005);  West  coast  of  Africa  (Turner,  1966; 
Rancurel,  1971). 

Remarks.  This  is  a  species  widely  distributed 
along  of  Maracaibo  Lake,  Venezuela  (Ewald  et 
al.,  1984).  It  is  considered  a  brackish  water 
species  much  like  Psiloteredo  healdi,  Nansitora 
dunlopei,  N.  hedleyi  and  Teredo  poculife  (Turner, 
1966;  Rayner,  1979). 

Genus  Psiloteredo  Bartsch,  1 922 

Psiloteredo  healdi  Bartsch,  1931 
(Figures  22-23) 

Teredo  healdi  Bartsch,  1931. 

Diagnosis.  Solid  blade,  thick  at  the  root, 
decreasing  thickness  towards  the  end,  distal 
moderate  depression  in  the  outer  face.  Siphons 
united  except  at  its  end. 

Material  examined.  CMO-OD,  1  specimen 
collected  on  roots  of  Rizophora  mangle  (MBOR- 
M-4013).  CMA-OD,  1  specimen  collected  on 
roots  of  R.  mangle  (MOBR-M-4014).  CC-OD,  3 
specimens  collected  on  roots  of  R.  mangle 
(MOBR-M-40 1 5). 

Comparative  material.  Bluefields,  Nicaragua 
(MCZ- 12263  8). 

Distribution.  Costa  Rica  (Taylor,  1993);  Panama 
(Turner,  1966);  Venezuela  (Maracaibo  Lake: 
Bartsch  1931;  Turner  1966;  Ewald  et  al.,  1984; 
Rojas  and  Severeyn,  2000);  Brazil  (Lima  et  al, 
2005). 

Remarks.  This  is  the  first  record  of  this  species 
from  the  Orinoco  Delta.  Recently,  Borges  (2015) 
analyzed  the  internal  structure  of  the  pallets  of 
Psiloteredo  megatora  using  scanning  electron 
microscopy  (SEM),  and  found  evidence  of 
internal  segmentation  of  the  pallets  of  these 
species.  This  observation  suggests  that  P. 
megatora  and  possibly  congeners  should  be 
relocated  into  the  subfamily  Bankiinae. 
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Genus  Spathoteredo  Moll,  1 928 

Spathoteredo  spatha  (Jeffreys,  1860) 
(Figures  24-25) 

Distribution.  Western  North  America,  USA 
(Turgeon,  1998);  Gulf  of  Mexico  and  Caribbean 
Sea  (Turner,  1966;  Velasquez  and  Lopez,  2015). 
Remarks.  This  species  wasn’t  encountered 
during  the  present  study.  Velasquez  and  Lopez 
(2015)  found  established  populations  of 
Spathoteredo  spatha  in  Laguna  Punta  de  Piedras, 
Isla  de  Margarita,  Venezuela  this  is  considered 
the  southern  limit  of  this  species  in  the  Caribbean 
Sea. 

Subfamily  Teredininae  Rafinesque,  1815 
Genus  Teredo  Linnaeus,  1758 

Teredo  furcifera  Martens,  1 894 
(Figure  26) 

Teredo  parksi  Bartsch,  1921;  Teredo  furcillatus 
Miller,  1924;  Teredo  australasiatica  Roch,  1935; 
Teredo  furcata  Moll,  1935;  Teredo  krappei  Moll, 
1935;  Teredo  laciniata  Roch,  1935;  Teredo 
bensoni  Edmondson,  1946;  Teredo  parksi 
madrasensis  Nair,  1958. 

Diagnosis.  The  pallet  blade  features  a  transverse 
ridge  at  its  widest  point.  The  distal  portion  is 
covered  by  a  dark-brown  periostracum,  which 
forms  a  shallow  cup-shaped  depression  and 
extends  into  two  lateral  horns.  The  inner  and 
outer  pallet  faces  form  U-V  shape,  which  is  more 
prominent  on  the  outer  than  inner  face. 

Material  examined.  LML-MI,  1  specimen 
collected  from  sunken  wood  of  Rizophora 
mangle  (MOBR-M-3930).  LML-MI,  1  specimen 
collected  from  sunken  wood  of  R.  mangle 
(MOBR-M-3931).  LML-MI,  1  specimen 
collected  from  sunken  wood  of  R.  mangle 
(MOBR-M-3932).  EML-MI;  7  specimens 
collected  from  sunken  wood  of  R.  mangle 
(MOBR-M-3979).  EML-MI,  1  specimen 
collected  from  sunken  wood  of  R.  mangle 


(MOBR-M-3980).  IBZ-MNP,  2  specimens 
collected  from  sunken  wood  of  R.  mangle 
(CFPNM-004736).  EG-MI,  10  specimens 
collected  on  roots  of  R.  mangle  (MOBR-M- 
4006). 

Comparative  material.  Puerto  Rico  (MCZ- 
170304);  Cuba  (MCZ- 120396);  Honduras  (MCZ- 
121950);  Trinidad  (MCZ- 1709 19);  Panama 
(MCZ- 121 523);  Haiti  (MCZ- 12 1742);  Barbados 
(MCZ- 170845);  Venezuela  (MCZ-  123466). 
Distribution.  Australia  (Brearley  et  al.,  2003); 
New  Guinea  (Rayner,  1979);  Malaysia  (Singh 
and  Sasekumar,  1994);  India  (Turner,  1966); 
Brazil  (Junqueira  et  al.,  1991;  Varotto  and 
Barreto,  1998;  Barreto  et  al.,  2000);  Hawaii 
(Turner,  1966);  Pacific  coast  of  Colombia 
(Cantera,  2010);  Ecuador  (Cruz  et  al.,  1987); 
Venezuela  (Gulf  of  Cariaco:  Nair,  1975). 
Remarks.  This  is  the  first  record  of  this  species 
for  Margarita  Island. 

Teredo  bartschi  Clapp,  1923 
(Figure  27) 

Teredo  bartschi  Clapp,  1923;  Teredo 
batilliformis  Clapp,  1 924;  Teredo  balatro  Iredale, 
1932;  Teredo  shawi  Iredale,  1932;  Teredo 
aegyptia  Roch,  1935;  Teredo  grobbai  Moll,  1937; 
Teredo  hiloensis  Edmondson,  1942. 

Diagnosis.  Blade  of  the  pallets  without  ridge  at 
mid-point.  Inner  face  of  the  pallets  with  U- 
shaped  distal  margin,  outer  face  is  U  to  V  shaped. 
Periostracum  light  golden  to  dark  brown, 
extending  beyond  calcareous  portion  to  form 
small  lateral  horns. 

Material  examined.  IBZ-MNP,  2  specimens 
collected  from  sunken  wood  of  Rizophora 
mangle  (CFPNM-004735). 

Comparative  material.  Santo  Domingo  (MCZ- 
121259);  Puerto  Rico  (MCZ- 170947)  Panama 
(MCZ-  121119). 

Distribution.  Red  Sea  (Cragg  et  al,  2009), 
Malaysia  (Singh  and  Sasekumar,  1994);  Persian 
Gulf  (Turner,  1966),  Australia  (Brearley  et  al, 
2003),  Pacific  coast  of  Colombia  (Cantera,  2010); 
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Ecuador  (Cruz  et  al. ,  1987);  Gulf  of  Mexico 
(Turgeon  et  al.,  2009;  Turner,  1966);  Caribbean 
Sea  (Turner,  1966);  Brazil  (Barreto  et  al.,  2000); 
Venezuela  (Turpialito,  Gulf  of  Cariaco:  Nair, 
1975). 

Remarks.  Thought  to  be  restricted  to  tropical 
waters  until  Borges  et  al.  (2014b)  reported  the 
species  in  the  subtropical  waters  off  Turkey  and 
cold  eastern  Atlantic  water  off  the  coast  of 
Portugal. 

Teredo  clappi  Bartsch,  1 923 
(Figures  28-29) 

Diagnosis.  Blade  of  the  pallets  has  a  cup-shaped, 
red-brown  periostracum,  which  covers  the  distal 
half  of  the  solid  calcareous  blade.  A  white  thin 
calcareous  layer  cover  the  internal  face  of  the 
pallets.  Stalk  with  smooth  curvature  and  with  a 
slight  division  near  the  base  of  the  blade.  The 
siphons  are  united  only  at  the  base. 

Material  examined.  LML-MI,  1  specimen 
collected  from  sunken  wood  of  Rizophora 
mangle  (MOBR-M-3929).  EG-MI,  12  specimens 
collected  on  roots  of  R.  mangle  (MOBR-M- 
4009). 

Distribution.  In  tropical  and  subtropical  waters 
(Turner,  1966;  Velasquez  and  Lopez,  2015). 
Remarks.  Recently,  Velasquez  and  Lopez  (2016) 
confirmed  the  presence  of  this  species  at  Laguna 
El  Morro,  Isla  Margarita. 

Teredo  johnsoni  Clapp,  1924 
(Figures  30-31) 

Diagnosis.  Pallets  with  long  white  stalks.  The 
blade  about  as  wide  as  long,  covered  with  a  dark- 
brown  periostracum,  the  outer  face  convex  and 
the  inner  face  flat,  the  distal  portion  divided  in 
two  cups. 

Material  examined.  IBZ-MNP,  5  specimens 
collected  from  sunken  wood  of  Rizophora 
mangle  (CFPNM-00473 1 ). 


Comparative  material.  Puerto  Rico  (MCZ- 
350503);  Cuba  (MCZ-121030);  Panama  (MCZ- 
121610). 

Distribution.  Australia  (Macintosh  et  al.,  2012); 
Malaysia  (Singh  and  Sasekumar,  1994);  New 
Guinea  (Rayner,  1979;  1983). 

Remarks.  This  is  the  first  record  for  Venezuela. 

Genus  Lyrodus  Gould,  1870 

Lyrodus  pedicellatus  (de  Quatrefages,  1 849) 
(Figures  32-33) 

Teredo  pedicellata  Quatrefages,  1849;  Teredo 
pedicellata  var.  truncata  Jeffreys,  1865;  Teredo 
chlorotica  Gould,  1870.  For  the  complete  list  of 
synonyms  for  this  species,  see  Turner  (1966). 
Diagnosis.  Shell  valves  feature  numerous, 
closely  set  ridges.  Pallets  partially  covered  by  a 
brown-blackish  homy  periostracal  structure, 
commonly  deeply  excavated  at  the  tip. 

Material  examined.  LML-MI,  5  specimens 
collected  from  sunken  wood  of  Rizophora 
mangle  (MOBR-M-3978).  PCB,  15  individuals 
found  in  driftwood.  PLC,  6  specimens  found  in 
driftwood. 

Comparative  material.  Santo  Domingo  (MCZ- 
121363);  Puerto  Rico  (MCZ-349670);  Haiti 
(MCZ-121484);  Cuba  (MCZ- 170942);  Honduras 
(MCZ-121960);  Costa  Rica  (MCZ- 122490); 
Panama  (MCZ- 123558);  Colombia  (MCZ- 
122497);  Venezuela  (MCZ- 123328);  Trinidad 
(MCZ- 170941). 

Distribution.  Cosmopolitan  distribution  (Turner 
1966;  Abbott,  1974). 

Remarks.  This  is  the  first  record  of  this  species 
from  Isla  Margarita.  The  previous  record  of  this 
species  in  Venezuela  is  from  the  Gulf  of  Cariaco 
(Nair,  1979).  Lyrodus  pedicellatus  is 
morphologically  identical  to  L.  floridanus  and 
these  species  cannot  be  distinguished  based  on 
traditional  morphological  features  (Calloway  and 
Turner,  1983).  However,  these  species  display 
different  brooding  strategies,  with  L.  floridanus 
recorded  as  a  short-term  brooder,  whereas  L. 
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pedicellatus  is  a  long-term  brooder  (Calloway 
and  Turner,  1983).  A  molecular  phylogeny  of 
European  teredinids  revealed  the  existence  of 
two  distinct  clades  for  Lyrodus  pedicellatus  from 
Atlantic  and  Mediterranean  (Borges  et  al.,  2012). 
Established  populations  of  both  lineages  of 
Lyrodus  pedicellatus  have  been  mentioned 
occurring  in  European  waters  (Borges  et  al., 
2014a). 

Lyrodus  floridanus  (Bartsch,  1922) 

Teredo  floridana  Bartsch,  1 922 
Distribution.  Gulf  of  Mexico  (Turgeon  et  al., 
2009);  Brazil  (Junqueira  et  al.,  1991;  Varotto  and 
Barreto,  1998). 

Remarks.  No  material  for  this  species  was  found. 
This  species  was  previously  reported  in 
Maracaibo  Lake  (Ewald  et  al.,  1984). 

Lyrodus  mass  a  (Lamy,  1923) 

(Figures  34-35) 

Teredo  massa  Lamy,  1923;  Teredo  infundibulata 
Roch,  1935;  Teredo  singaporeana  Roch,  1935. 
Diagnosis.  Calcareous  plates  with  two 
overlapping  cones.  Cup  base  of  triangle-shape. 
Periostracum  as  separate  conical  cup,  inserted 
into  calcareous  base.  Periostracum  colour 
varying  from  light  golden  brown  to  dark  red- 
brown  or  nearly  black.  Stalk  short  and  straight. 
Siphons  are  united  up  to  the  median  part. 

Material  examined.  IBZ-MNP,  2  specimens 
collected  from  sunken  wood  of  Rizophora 
mangle  (CFPNM-004734).  EG-MI,  5  specimens 
collected  on  roots  of  R.  mangle  (MOBR-M- 
4004). 

Comparative  material.  Panama  (MCZ- 122393); 
Honduras  (MCZ-227271);  Cuba  (MCZ- 122801); 
Puerto  Rico  (MCZ-349724);  Colombia  (MCZ- 
122544). 

Distribution.  Caribbean  Sea  (Turner,  1966); 
Brazil  (Junqueira  et  al,  1991;  Varotto  and 
Barreto,  1998;  Barreto  et  al.,  2000);  Singapore 


(Turner,  1966);  Philippines  (Betcher  et  al,  2012); 
Australia  (Brearley  et  al.,  2003). 

Remarks.  Prior  to  this  survey,  the  only  record  of 
L.  massa  in  Venezuela  was  of  two  single  pallets 
found  in  a  wooden  collection  panels  placed  in  the 
Gulf  of  Cariaco  (Nair,  1979).  Like  L. 
pedicellatus  and  L.  floridanus  complex,  L.  massa 
and  L.  singaporeana  are  also  difficult  to 
distinguish  morphologically.  However,  the 
former  broods  larvae  to  the  straight-hinged  stage, 
whilst  the  latter  broods  to  the  pediveliger  stage 
(Turner  and  Calloway,  1987). 

Lyrodus  bipartitus  Jeffreys,  1 860 
(Figures  36-37) 

Teredo  bipartita  Jeffreys  1860;  Teredo 
schizoderma  Li,  1965. 

Diagnosis.  Periostracum  as  separate  conical  cup, 
inserted  into  calcareous  base;  periostracum 
colour  varying  from  light  golden  brown  to  dark 
red-brown  or  nearly  black.  Larvae  brooded  to 
pediveliger  stage. 

Material  examined.  EG-MI,  3  specimens 
collected  on  roots  of  Rizophora  mangle  (MOBR- 
M-4012). 

Comparative  material.  Panama  (MCZ- 170573); 
Puerto  Rico  (MCZ-280227);  Panama  (MCZ- 
349769). 

Distribution.  Panama  (Turner,  1966);  United 
Kingdom  (Jeffreys  1860;  Turner,  1966); 
Australia  (Turner,  1966). 

Remarks.  This  is  the  first  record  of  this  species 
for  Venezuela. 

CONCLUSION 

This  survey  represents  the  first  comprehensive 
review  of  teredinid  diversity  in  Venezuelan 
coastal  waters.  Previous  surveys  of  the  Caribbean 
Sea  and  Gulf  of  Mexico  identify  a  total  of 
twenty-four  teredinid  species  (Abbott,  1974; 
Turner,  1966;  Diaz  and  Puyana,  1994;  Turgeon 
et  al.,  2009;  Miloslavich  et  al.,  2010),  eighteen  of 
which  have  been  previously  recorded  in 


ISSN  0738-9388 


311 


Volume:  49  THE  FESTIVUS  ISSUE  4 


Venezuelan  waters  (Bartsch,  1931;  Clench  and 
Turner,  1946;  Turner  and  Brown,  1953;  Turner, 
1966;  Nair,  1975;  Ewald  et  al.,  1984;  Lasso  et  al., 
2009;  Velasquez  and  Lopez,  2015;  Velasquez 
and  Lopez,  2016).  Our  findings  increase  this  to 
twenty-one  species  across  seven  different  genera, 
representing  one  of  the  highest  diversities  of 
wood-borers  outside  the  Indo-Pacific  region. 
This  includes  three  new  species  records  -  Teredo 
johnsoni,  Lyrodus  bipartitus  and  Nausitora 
dunlopei  -  the  latter  also  a  new  species  record  for 
the  Caribbean  region.  However,  Bankia  martensi, 
previously  reported  in  the  Gulf  of  Cariaco  (Nair, 
1974)  was  not  found  in  this  survey.  This  species 
is  considered  restricted  to  the  cold  waters  of 
southern  south  America  and  South  Africa 
(Turner,  1966),  and  the  report  by  Nair  (1974) 
likely  represents  a  species  misidentification. 
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Samples  sites 

Acronym 

Coordinate  3 

1.  Maracaibo  Lake 

ML 

10°3746"N- 

71°31’16"\V 

2.  Isleta  Boca  e’  Zorro,  Morrocoy  National  Park 

IBZ-MNP 

10°53'42"  N- 

■  68°15'31"W 

3.  Puerto  Cabello 

PCB 

10°29'47"N- 

68°  3'37"  W 

4.  Puerto  La  Cruz 

PLC 

10°14'28"N- 

64°3713"W 

5.  Punta  de  Piedras  lagoon,  Margarita  Island 

PPL-MI 

10°54'18"N- 

64=06’3rW 

6.  El  Guamache.  Margarita  Island 

EG-MI 

10°52’19"N- 

64°03'14"W 

7.  Las  Marites  lagoon.  La  Isleta,  Margarita  Island 

LML-M1 

10053'45"N- 

63°56,04nW 

8.  El  Morro  lagoon,  Porlarnar,  Margarita  Island 

EML-M1 

10°5720"N- 

63°49’35"W 

9.  Girinamorena,  Cano  Manamo,  Orinoco  Delta 

GCM-OD 

10°52'19"N- 

64'03'14"W 

10.  Cano  Macaneo,  Orinoco  Delta 

CMA-OD 

9°  5'43"N- ' 

61°51'42nW 

1 1 .  Cano  Morocoto,  Orinoco  Delta 

CMO-OD 

9°49'46"N- 

61C56’39"W 

12.  Cairo  Cement erio.Orinoco  Delta 

CC-OD 

90  3'H”N- 

61c  16'3"W 

Figures  1-3.  Location  of  sampling  sites.  1)  Overview  of  Venezuela  and  Caribbean  Sea.  2)  Enlargment  of  coastal  northern  Venezuela 
detailing  field  site  locations.  3)  Table  of  field  sample  sites,  including  site  acronym  and  site  coordinates. 


Figures  4-5,  Bankia  destructa  (MOBR-M  3981).  6,  Bankia  campanellata  (MOBR-M  4008),  outer  face  of  the  pallet.  7,  Bankia  carinata 
(MOBR-M-40 1 0),  outer  face  of  pallet.  8-9,  Bankia  gouldi*  (MCZ  138269).  10-11,  Bankia  fimbriatula*  (MCZ  1357937).  12-13,  Bankia 
fosteri*  (MCZ  170974).  In  pallets  pairs  is  showed  the  outer  (left)  and  inner  (right)  face.  Species  marked  with  an  asterik  (*)  are  from  the 
Harvard  Museum  of  Comparative  Zoology.  Catalogue  numbers  are  in  parentheses.  Scale  bar  =  5  mm. 
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Figures  14-15,  Nausitorci  dunlopei  (MOBR-M  401 1).  16-17,  Nausilora  fusticula*  (MCZ  350705).  18-19,  Nototeredo  knoxi  (MOBR-M 
4005).  20-21,  Neoteredo  reynei  (MOBR-M  4007).  22-23,  Psiloteredo  healdi  (MOBR-M  4013).  24-25,  Spathoteredo  spatha *  (MCZ 
356879).  Pallets  pairs  showed  the  inner  (left)  and  outer  (right)  face.  Species  names  with  asterik  (*)  belong  to  the  material  from  the 
Harvard  Museum  of  Comparative  Zoology.  Catalogue  numbers  are  in  parentheses.  Scale  bar  =  1  mm. 


Figure  26,  Teredo  furcifera  (MOBR-M  3930),  pallet  outer  face.  27,  Teredo  bartschi  (MOBR-M  4006),  pallet  pair  outer  face.  28  29, 
Teredo  clappi  (MOBR-M  4009).  30-31,  Teredo  johnsoni*  (MCZ  268008).  In  pallets  pairs  is  showed  the  inner  (left)  and  outer  (right)  face. 
Species  names  with  asterik  (*)  belong  to  the  material  from  the  Harvard  Museum  of  Comparative  Zoology.  Catalogue  numbers  are  in 
parentheses.  Scale  bar  =  1  mm. 
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Figures  32-37.  32-33,  Lyrodus  pedicellatus  (MOBR-M-3978).  34-35,  Lyrodus  massa  (MOBR-M  4004).  36-37,  Lyrodus  bipartitus 
(MOBR-M  4012).  Pairs  is  showed  the  inner  (left)  and  outer  (right)  face.  Catalogue  numbers  are  in  parentheses.  Scale  bar  =  1  mm. 
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New  Species  of  Pleurotomariidae,  Volutidae,  and  Conidae  from  the 
Caribbean  Sea  and  Namibia,  Southwestern  Africa 
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1  Department  of  Geosciences,  Florida  Atlantic  University,  Boca  Raton,  Florida  33458 
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ABSTRACT  In  preparation  for  a  forthcoming  monographic  work  on  marine  molluscan  biogeography 
at  the  worldwide  level,  five  new  biogeographical  index  species  are  described  here.  These  include: 
Perotrochus  sunderlandorum  n.sp.  (Pleurotomariidae)  from  the  Grenadian  Subprovince  of  the 
Caribbean  Province;  Athleta  easoni  n.  sp.  (Volutidae)  from  the  Namibian  Province;  Jaspidiconus 
carvalhoi  n.  sp.  and  Jaspidiconus  ferreirai  n.sp.,  both  from  the  Nicaraguan  Subprovince  of  the 
Caribbean  Province;  and  Jaspidiconus  lindapowersae  n.  sp.  from  the  Antillean  Subprovince  of  the 
Caribbean  Province. 


KEY  WORDS  Pleurotomariidae,  Volutidae,  Athletinae,  Conidae,  Conilithidae,  Perotrochus ,  Athleta , 
Jaspidiconus,  Caribbean  Province,  Namibian  Province,  Grenadian  Subprovince,  Nicaraguan 
Subprovince,  Antillean  Subprovince,  Curacao,  Namibia,  Miskito  Cays,  Dominican  Republic. 


INTRODUCTION 

The  authors  of  this  paper,  along  with  Robert 
Myers  of  Florida,  are  in  the  process  of 
completing  a  monographic  treatment  of  the 
biogeography  of  the  marine  mollusks  of  tropical 
and  warm  temperate  regions  around  the  world. 
The  volume  will  illustrate  two  thousand  species 
of  biogeographical  index  taxa,  those  whose 
ranges  define  the  boundaries  of  the 
biogeographical  units  (regions,  provinces, 
subprovinces,  and  infraprovinces).  The 
biogeographical  scheme  defined  in  this 
forthcoming  book  is  an  expansion  upon  the 
concepts  and  definitions  put  forth  by  the  senior 
author  in  a  previous  in-depth  treatment  of  the 
biogeography  of  the  tropical  western  Atlantic 
(“Biogeography  and  Biodiversity  of  Western 
Atlantic  Mollusks”;  Petuch,  2013).  We  here 
describe  five  new  biogeographical  index  taxa,  all 
of  which  are  important  additions  to  the  new  book. 
The  new  species  include:  a  Slit  Shell 
( Perotrochus )  from  the  southern  rim  of  the 


Venezuelan  Basin;  a  new  volute  ( Athleta )  from 
deep  water  areas  off  Namibia,  southwestern 
Africa;  two  new  cones  ( Jaspidiconus )  from  the 
Miskito  Cays  off  Nicaragua;  and  a  new  cone 
{Jaspidiconus)  from  the  Dominican  Republic 
(eastern  Hispaniola).  These  new  taxa  are 
important  additions  to  the  biodiversity  of  their 
respective  areas  and  their  discovery  helps  to 
strengthen  the  definitions  of  their  component 
biogeographical  units.  The  holotypes  of  these 
new  species  are  deposited  in  the  type  collection 
of  the  Department  of  Malacology,  Los  Angeles 
County  Museum,  Los  Angeles,  California  and 
bear  LACM  numbers. 

SYSTEMATICS 

Class  Gastropoda 
Subclass  Orthogastropoda 
Order  Vetigastropoda 
Superfamily  Pleurotomarioidea 
Family  Pleurotomariidae 
Genus  Perotrochus  Fischer,  1885 
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Perotrochus  sunderlandorum  Petuch  and 
Berschauer,  new  species 
(Figure  1A-D) 

Description.  Shell  of  average  size  for  genus, 
trochoid  in  profile,  solid,  thick  and  heavy  with 
approximate  apical  angle  of  70-80  degrees; 
whorls  slightly  stepped,  with  early  whorls  being 
more  acuminate  and  straight-sided;  teleoconch 
with  8  whorls  on  adults,  expanding  in  roughly 
linear  progression;  sutures  clearly  defined,  with 
wide  shallowly-indented  subsutural  area;  base 
flat,  with  basal  periphery  strongly  angular;  anal 
slit  approximately  20-25%  of  total  circumference; 
selenizone  flush  with  shell  outline  or  slightly 
concave,  positioned  approximately  40%  of  way 
above  edge  of  basal  periphery,  between  3  and  3.5 
mm  in  width  on  adults;  body  whorl  sculptured 
with  11-13  prominent  rows  of  beads  above 
selenizone  and  6  rows  of  beads  below  selenizone, 
forming  spiral  cords  that  are  occasionally 
staggered  due  to  interrupted  growth;  base 
sculptured  with  22-23  rows  of  strong  spiral  cords; 
umbilicus  deep,  open,  and  narrow,  covered  with 
large  smooth  nacreous  callus;  selenizone  crossed 
by  numerous  fine  crescent-shaped  growth 
increments,  ornamented  with  2  thick  central 
beaded  cords  bounded  on  either  side  by  smaller 
beaded  cord  (Figure  ID);  aperture  broadly  oval, 
flaring,  nacreous  within  interior;  protoconch  and 
teleoconch  yellow-cream  or  pale  orange-yellow 
color  overlaid  with  extremely  numerous  and 
closely-packed  irregular  axial  flammules  of  dark 
reddish-brown  or  reddish-purple  color;  base  less 
colorful,  often  with  smaller  or  more  reduced 
axial  flammules;  operculum  proportionally  small, 
8-9  mm  in  diameter,  thin  and  translucent, 
roughly  circular,  multi-spiral,  light  brown  or 
golden-tan  in  color;  periostracum  absent. 

Type  Material.  HOLOTYPE  Height  49.1  mm, 
diameter  59.0  mm,  LACM  3493;  250  m  depth  off 
Klein  Curacao  Island,  Curacao,  Dutch  Caribbean. 
Other  Material  Examined:  height  54  mm, 
diameter  65  mm,  same  locality  and  depth  as  the 


holotype,  in  the  research  collection  of  the  senior 
author;  height  50.0  mm,  diameter  58.0  mm,  same 
locality  and  depth  as  the  holotype,  in  the  research 
collection  of  the  junior  author;  5  specimens,  with 
heights  of  41.5  mm  to  45.0  mm  and  diameters  of 
45.0  mm  to  56.0  mm,  in  the  Kevan  Sunderland 
collection,  Sunrise,  Florida. 

Type  Locality.  The  holotype  was  collected  by  a 
commercial  submersible  vehicle,  from  250  m 
depth  off  North  Point,  Klein  Curacao  Island, 
Curacao,  Dutch  Caribbean,  in  2016. 

Distribution.  Known  only  from  the  upper 
bathyal  zone  of  the  southern  rim  of  the 
Venezuelan  Basin,  eastern  Caribbean  Sea,  in 
depths  of  around  200-250  m.  The  new  slit  shell  is 
considered  to  be  a  classic  deep  water 
biogeographical  index  species  for  the  western 
end  of  the  Grenadian  Subprovince  of  the 
Caribbean  Molluscan  Province.  At  present,  this 
new  pleurotomariid  is  known  only  from  the 
southeastern  Caribbean  Sea,  in  the  vicinity  of 
Curacao  and  Klein  Curacao  Islands,  but  probably 
occurs  elsewhere  along  the  Dutch  Caribbean 
islands  and  the  islands  off  Venezuela. 

Ecology.  Perotrochus  sunderlandorum  is  a 
component  of  the  upper  bathyal  zone  fauna 
(averaging  250  m  depth)  of  the  southern  rim  of 
the  Venezuelan  Basin.  Here,  it  lives  and  feeds  on 
sponges  on  the  near  vertical  walls  that  drop 
precipitously  into  the  Basin  off  the  Curacao  area. 
The  new  species  occurs  sympatrically  with  large 
specimens  of  another  pleurotomariid, 
Entemnotrochus  adansonianus  (Crosse  and 
Fischer,  1861),  which  also  lives  on  the  large 
sponge  bioherms  that  cover  the  bathyal  zone 
walls. 

Etymology.  Named  for  Kevan  and  Linda 
Sunderland  of  Sunrise,  Florida,  who  kindly 
brought  the  new  slit  shell  to  our  attention  and 
who  generously  donated  several  specimens  for 
study.  The  Sunderlands  have  amassed  one  of  the 
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largest  and  most  important  collections  of  western 
Atlantic  mollusks  in  the  world  and,  through  their 
decades  of  collecting,  research,  and  exploration, 
have  greatly  expanded  our  knowledge  of  the 
molluscan  faunas  of  Florida  and  the  Caribbean. 

Discussion.  Of  the  ten  known  species  of 
Perotrochus  in  the  western  Atlantic,  P. 
sunderlandorum  is  morphologically  closest,  in 
size,  shell  shape,  and  color  pattern,  only  to  P. 
atlanticus  Rios  and  Matthews,  1968  from 
southern  Brazil  (Figure  1E-H).  The  new  species 
differs  from  its  southern  congener  in  having 
lower,  less  elevated  whorls,  and  with  the  early 


whorls  of  the  Brazilian  P.  atlanticus  being 
noticeably  more  elevated  and  more  prominently 
stepped  than  those  of  the  Curacao  P. 
sunderlandorum.  The  new  species  is  also  a 
consistently  more  darkly-colored  shell  than  P. 
atlanticus ,  having  a  darker  base  color  of  yellow- 
orange  overlaid  with  dark  reddish-brown  axial 
flammules,  as  opposed  to  the  white  base  color 
and  paler  brown  flammules  seen  on  the  Brazilian 
species.  Major  differences  in  shell  sculpture  and 
the  structure  of  the  selenizone  also  exist  between 
the  two  congeners,  and  these  are  summarized  in 
the  following  Table  1 : 


P.  sunderlandorum 

P.  atlanticus 

Ornamentation 
above  Selenizone 

11-13  rows  of  beads 

20-22  rows  of  beads 

Ornamentation 
below  Selenizone 

6  rows  of  beads 

7-8  rows  of  beads 

Selenizone  width 

averaging  3.0  to  3.5  mm 

averaging  3.5  to  4  mm 

Selenizone 

Ornamentation 

2  large  beaded  cords  between 
pair  of  smaller  beaded  cords 

4  large  beaded  cords 

Sculpture  of  Base 

22-25  spiral  cords 

29-35  spiral  cords 

Operculum 

Thin,  translucent  and  smooth 

Opaque  and  chitonous 

Table  1.  Comparison  between  Perotrochus  sunderlandoi-um  n.  sp.  and  P.  atlanticus. 


Perotrochus  sunderlandorum  is  also  similar  to  P. 
quoyanus  (Fischer  and  Bemardi,  1856),  a  wide- 
ranging  species  that  occurs  throughout  the 
Caribbean  Basin,  from  off  eastern  Yuacatan, 
Mexico  and  Cuba,  throughout  the  Greater 
Antilles  (Jamaica  and  Puerto  Rico)  and  Lesser 
Antilles  (Marie-Galante,  Guadeloupe,  and 
Dominica),  to  Barbados  (Anseeuw  and  Goto, 
1996:  132-133).  Although  similar  in  size  and 
general  shell  shape,  P.  sunderlandorum  differs 
from  P.  quoyanus  in  being  a  less  sculptured  shell, 
with  only  11-13  rows  of  beads  above  the 
selenizone  as  opposed  to  14  rows,  and  in  having 
only  22-25  spiral  cords  on  the  base  as  opposed  to 
35-40.  The  selenizone  of  the  new  species  is  also 
wider  than  its  pan-Caribbean  congener,  being  3 
to  3.5  mm  in  width  as  opposed  to  only  2.5  mm. 


The  most  obvious  difference  between  P. 
sunderlandorum  and  P.  quoyanus  is  seen  in  the 
structure  of  the  umbilical  region.  In  the  new 
species,  the  umbilicus  is  perforate,  with  a  very 
deep  and  narrow  umbilical  hole.  In  P.  quoyanus , 
the  umbilical  region  is  imperforate  and  the  entire 
area  is  sealed  off  with  a  thick  nacreous  callus. 
The  two  species  also  differ  ecologically  and 
bathymetrically,  with  Perotrochus 

sunderlandorum  preferring  depths  of  around  250 
m  (upper  Bathyal  Zone),  while  P.  quoyanus 
prefers  much  shallower  waters,  with  most 
specimens  being  collected  in  190  to  200  m 
depths  (lower  Neritic  Zone)  (Anseeuw  and  Goto, 
1996  at  p.  133). 
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Subclass  Sorbeoconcha 
Order  Prosobranchia 
Infraorder  Neogastropoda 
Superfamily  Volutoidea 
Family  Volutidae 
Subfamily  Athletinae 
Genus  Athleta  Conrad,  1853 

Athleta  easoni  Petuch  and  Berschauer, 
new  species 
(Figure  2A,  B) 

Description.  Shell  large  for  genus,  with  adult 
shells  averaging  67  mm  in  length;  shell 
moderately  heavy  and  thickened,  elongated, 
distinctly  fusiform,  with  high  protracted  spire 
and  proportional ly-narrow  body  whorl;  shoulder 
at  extreme  posterior  end  of  body  whorl,  angled, 
bordered  by  large  rounded  cordlike  carina; 
subsutural  area  distinctly  flattened,  shelf-like; 
spire  whorls  rounded  in  profile,  noticeably 
stepped  and  scalariform;  body  whorl  sculptured 
with  32-35  large,  very  prominent,  evenly-spaced 
spiral  cords;  shoulder  carina  cord  larger  than 
other  body  whorl  cords,  separated  from  next  cord 
by  wide  smooth  area  that  is  equal  in  width  to  2 
body  whorl  cords;  spiral  cords  on  body  whorl 
crossed  by  numerous  fine,  low  irregular 
longitudinal  growth  increments,  producing  faint 
beaded  appearance  on  individual  cords;  shell 
color  uniform  pale  orange-tan,  often  stained  with 
msty  red  deposits  of  iron  sulfide;  parietal  area 
with  proportionally-large,  tightly-adherent, 
polished  shield  that  extends  outward  to  cover 
entire  columellar  and  basal  area;  aperture 
proportionally  narrow,  long,  smooth  within 
interior,  with  some  specimens  having  few 
scattered  small,  faint  rib-like  plicae;  columella 
with  9-10  small  tooth-like  plicae,  with  third  from 
anterior  end  being  largest  in  size;  some 
columellar  plicae  bifurcate,  forming  close  pair; 
interior  of  aperture  pale  orange-tan,  contrasting 
greatly  with  pure  white  color  of  columellar  plicae; 
outer  edge  of  lip  thin,  crenulated. 


Type  Material.  HOLOTYPE  Length  88.6  mm, 
width  40.1,  LACM  3492;  370  m  depth  off 
Walvis  Bay,  Namibia.  Other  Material 
Examined:  2  specimens,  length  72.2  mm  and 
width  32.1  mm,  and  length  70.4  mm  and  width 
30  mm,  from  the  same  locality  and  depth  as  the 
holotype,  in  the  research  collection  of  the  senior 
author;  2  specimens,  length  80.3  mm  and  width 
38.0  mm,  and  length  47.5  mm  and  width  23.3 
mm,  from  the  same  locality  and  depth  as  the 
holotype,  in  the  research  collection  of  the  junior 
author;  2  specimens,  lengths  67.4  mm  and  68.5 
mm,  from  the  same  locality  as  the  holotype,  in 
the  collection  of  Robert  Eason,  Paris,  Tennessee. 

Type  Locality.  The  holotype  was  dredged  by 
commercial  deep  water  fishermen  from  370 
depth  off  Walvis  Bay  (Walvisbaai  or  Whale  Bay), 
Namibia. 

Distribution.  The  new  species  is  confined  to 
deep  water  areas  (300-400  m)  off  the  Namib 
Desert  coast  of  Namibia,  from  approximately 
Terrance  Bay  in  the  north  to  Luderitz  in  the  south. 
The  new  species  is  most  commonly  collected  off 
the  Walvis  Bay  area. 

Ecology.  Athleta  easoni  prefers  muddy,  organic- 
rich  sea  floors  in  depths  of  300-400  m.  The 
reducing,  acidic  environment  produced  by  these 
organic  sediments  allows  thick  deposits  of  iron 
sulfide  and  manganese  sulfide  to  form  on  the 
shell  surface,  often  obscuring  the  shell  sculpture. 
The  new  species  is  part  of  a  rich  fauna  of  deep 
water  mollusks  which  includes  other  Namibian 
endemics  such  as  the  umboniid  Callumbonella 
namibiensis,  the  aporrhaid  Aporrhais  pesgallina, 
the  large  pseudomelatomid  Comitas  saldanhae , 
the  cypraeid  Cypraeorbis  namibiensis,  the  cone 
shell  Sciteconus  patens,  and  the  athletine  volutes 
Athleta  abyss icola  massieri  Petuch  &  Berschauer, 
2017  (Figure  2C,  D)  and  Athleta  disparilis. 
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Etymology.  Named  for  Robert  L.  Eason,  Sr.  of 
Paris,  Tennessee,  inspired  amateur  naturalist  and 
malacologist  and  an  admirer  of  the  Volutidae. 

Discussion.  Athleta  easoni  has  been  collected  on 
a  regular  basis  for  over  a  decade  now  and 
frequently  has  been  a  featured  item  on  many  of 
the  commercial  shell  dealer’s  price  lists  and 
auction  sites.  Because  of  its  similarity  to  two  or 
three  other  southwestern  African  Athleta  species, 
the  new  species  has  often  been  misidentified  as  a 
hybrid  between  A.  abyssicola  (Adams  and  Reeve, 
1848)  and  A.  lutosa  (Koch,  1948)  (referred  to  as 
“A.  abyssicola  X  A.  lutosa ”),  or  as  a  hybrid 
between  A.  abyssicola  massieri  Petuch  and 
Berschauer,  2017  and  A.  lutosa  (referred  to  as  “A. 
abyssicola  massieri  X  A.  lutosa’’’).  Since  the 
“hybrid”  occurs  outside  the  general  ranges  of 
both  A.  abyssicola  and  A.  lutosa,  along  central 
and  northern  Namibia,  the  probability  that  this 
high-spired  volute  is  a  cross  between  these  two  is 
very  low.  Athleta  easoni  also  occurs  along  with  A. 
abyssicola  massieri  and  no  morphological 
intermediates  are  known  to  exist,  strongly 
indicating  the  validity  of  this  new  taxon  (Petuch 
and  Berschauer,  20 1 7). 

Of  the  known  Namibian  athletine  volutes,  A. 
easoni  is  most  similar  to  A.  lutosa  (Figure  2E,  F), 
which  ranges  from  the  Namaqualand  coast  of 
southern  Namibia  to  Cape  Province,  South 
Africa.  Both  species  share  a  rough-textured  shell 
sculpture  and  a  distinctly  angled  shoulder  and 
flattened  subsutural  area  that  forms  a 
characteristic  shelf.  The  new  species  primarily 
differs  from  its  more  southerly  congener  in  being 
a  much  narrower,  elongated,  and  less  inflated 
shell  and  in  having  a  much  higher  and  more 
protracted  spire.  Although  both  species  have  an 
approximate  number  of  strong  spiral  cords  on  the 
body  whorl,  those  of  A.  easoni  are  uniform  in 
size  and  shape,  while  those  of  A.  lutosa  are  often 
different  in  size,  with  a  thinner  rib  being  present 
between  pairs  of  larger  ribs.  The  columellar 
plicae  also  differ  greatly  between  the  two  volutes, 


with  A.  easoni  having  9-10  plicae,  which  often 
occur  in  bifurcated  pairs,  and  with  A.  lutosa 
having  only  5-7  plicae,  which  are  proportionally 
smaller  and  generally  are  simple  and  not 
bifurcated.  Large  specimens  of  A.  lutosa 
frequently  have  numerous  strong,  well-developed 
ribs  along  the  labial  side  of  the  aperture  (shown 
well  here  on  Figure  2F).  These  interior  apertural 
ribs  are  generally  missing  in  A.  easoni  and,  if 
present  at  all,  are  very  weak  and  poorly- 
developed,  often  confined  to  the  deep  interior  of 
the  aperture. 

Superfamily  Conoidea 
Family  Conidae 
Subfamily  Conilithinae 
Genus  Jaspidiconus  Petuch,  2004 

Jaspidiconus  carvalhoi  Petuch  and  Berschauer, 
new  species 
(Figure  3  A,  B) 

Description.  Shell  of  average  size  for  genus, 
fusiform,  with  slightly  rounded  sides;  shoulder 
sharply-angled,  edged  with  large,  thin,  prominent 
carina;  spire  elevated,  subpyramidal,  distinctly 
stepped  and  scalariform;  spire  whorls  slightly 
concave  and  obsoletely  canaliculate;  body  whorl 
shiny,  completely  ornamented  with  16-18 
deeply-incised  spiral  sulci,  with  sulci  becoming 
more  deeply-impressed  toward  anterior  end; 
body  whorl  pale  pinkish-white,  overlaid  with 
wide  bands  and  large  amorphous  patches  of 
darker  pink  or  pinkish-tan;  white  band  generally 
present  around  mid-body,  separating  wide  color 
bands  and  flammules;  spire  whorls  white, 
marked  with  proportionally-large,  widely- 
scattered  dark  pinkish-tan  oval  flammules;  some 
flammules  extend  over  shoulder  carina  and 
connect  with  large  patches  and  bands  on  body 
whorl;  aperture  proportionally  wide,  widening 
slightly  toward  anterior  end;  interior  of  aperture 
pale  pink;  protoconch  pale  pink  in  color, 
proportionally  large,  bulbous,  domelike, 
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composed  of  2  whorls;  periostracum  thin,  smooth, 
transparent  yellow. 

Type  Material.  HOLOTYPE  Length  17.7  mm, 
width  8.9  mm,  LACM  3489;  from  12  m  depth 
between  Maras  Cay  and  Cayo  Mayor,  Miskito 
Cays,  Nicaragua.  Other  Material  Examined: 
length  19.0  mm,  width  10.0  mm,  from  the  same 
locality  and  depth  as  the  holotype,  in  the  research 
collection  of  the  senior  author;  length  18.4  mm, 
width  9. 1  mm,  from  the  same  locality  and  depth 
as  the  holotype,  in  the  research  collection  of  the 
junior  author. 

Type  Locality.  Collected  at  night  by  diving,  on 
sand  and  coral  rubble  sea  floor,  in  12  m  depth, 
between  Maras  Cay  and  Cayo  Mayor,  Miskito 
Cays,  Nicaragua. 

Distribution.  Known  only  from  the  Miskito 
Cays,  Nicaragua,  to  which  the  new  species  is 
apparently  endemic. 

Ecology.  Jaspidiconus  carvalhoi  prefers  clean 
carbonate  sand  in  shallow  water,  averaging  10-12 
m  depth.  Here  it  occurs  on  open  sand  sea  floors 
with  coral  rubble  and  small  patch  reefs  of  living 
coral. 

Etymology.  Named  for  Carlos  Duraes  de 

Carvalho,  of  Alvaiazere,  Leiria,  Portugal,  an 
enthusiastic  amateur  malacologist,  diver,  and 

collector,  known  specifically  for  his  explorations 
along  East  Africa. 

Discussion.  Of  the  known  Jaspidiconus  species 
of  the  southern  Caribbean  Sea  (Honduras, 
Nicaragua,  Costa  Rica,  and  Panama;  the 

Nicaraguan  Subprovince  of  the  Caribbean 

Province),  J.  carvalhoi  is  similar  only  to  J. 
kellyae  Petuch,  Berschauer,  and  Poremski,  2017 
from  the  San  Bias  Islands  of  Panama  (see  Petuch, 
Berschauer,  and  Poremski,  2017).  Both  species 
have  a  pink  or  salmon-pink  base  color  and  also 
share  a  similar  color  pattern  of  two  broad  bands 


of  a  darker  orange-tan  color  separated  by  a  pink 
or  white  band  around  the  mid-body.  The  new 
species  differs  from  its  Panamanian  congener, 
however,  in  being  a  much  stockier,  more 
compact,  and  less  elongated  shell  with  a  much 
lower,  far  less  protracted  spire.  Jaspidiconus 
carvalhoi  is  also  a  much  more  heavily-sculptured 
shell,  with  pronounced  spiral  sulci  covering  the 
entire  body  whorl.  Jaspidiconus  kellyae ,  on  the 
other  hand,  is  a  far  less  sculptured  shell,  having 
incised  spiral  sulci  only  around  the  anterior  two- 
thirds  of  the  body  whorl. 

Jaspidiconus  ferreirai  Petuch  and  Berschauer, 
new  species 
(Figure  3C,  D) 

Description.  Shell  of  average  size  for  genus, 
stocky,  inflated,  with  rounded  convex  sides; 
shoulder  sharply-angled,  bordered  by  low, 
rounded  carina;  spire  proportionally  low, 
subpyramidal,  only  faintly  stepped;  body  whorl 
shiny,  most  often  (as  in  holotype  shown  here) 
ornamented  with  16-18  large,  evenly-spaced 
raised  beaded  cords;  anterior  1/3  of  body  whorl 
with  deeply  incised  sulci  between  beaded  cords; 
some  specimens  smooth  or  only  partially 
ornamented  with  beaded  cords;  shell  color  pale 
lavender  or  violet  overlaid  with  very  numerous 
small,  amorphous  brown  flammules,  which 
become  darker  and  more  concentrated  anterior 
end;  areas  between  individual  beads  on  spiral 
cords  marked  with  very  small,  dark  brown  dots, 
giving  body  whorl  speckled  appearance;  shoulder 
carina  marked  with  large,  widely-spaced  brown 
dots;  spire  whorls  pale  violet,  marked  with 
scattered  large,  narrow  radial  flammules;  edge  of 
suture  marked  with  row  of  very  small,  closely- 
packed  brown  dots;  aperture  proportionally  wide, 
dark  purple-brown  within  interior;  protoconch 
excerted,  mamillate,  rounded,  composed  of  2 
whorls,  reddish-tan  in  color;  periostracum 
smooth,  transparent  yellow. 
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Type  Material.  HOLOTYPE  Length  20.9  mm, 
width  11.4  mm,  LACM  3490;  from  10  m  depth 
off  Cayo  Mayor  (Miskito  Cay),  Miskito  Cays, 
Nicaragua;  Other  Material  Examined:  length 
22.0  mm,  width  1 1.0  mm,  from  the  same  locality 
and  depth  as  the  holotype,  in  the  research 
collection  of  the  senior  author;  2  specimens, 
length  20.2  mm,  width  10.7  mm,  and  length  19.3 
mm,  width  9.4  mm,  from  the  same  locality  and 
depth  as  the  holotype,  in  the  research  collection 
of  the  junior  author. 

Type  Locality.  Collected  at  night  by  diving,  on 
muddy  sand  and  scattered,  sparse  sea  grass,  in  1 0 
m  depth  off  the  southeastern  coast  of  Cayo 
Mayor  (Miskito  Cay),  Miskito  Cays,  Nicaragua. 

Distribution.  Known  only  from  the  Miskito 
Cays  of  Nicaragua,  where  it  is  apparently 
endemic. 

Ecology.  Jaspidiconus  ferreirai  prefers  muddy 
sand  sea  floors  near,  or  in,  sparse  sea  grass  beds, 
in  depths  of  5-10  m. 

Etymology.  Named  for  Vitor  Ferreira  of  O  Porto, 
Portugal,  amateur  naturalist,  diver,  and  collector, 
who  has  conducted  extensive  diving  and 
collecting  in  West  Africa. 

Discussion.  Of  the  known  Jaspidiconus  species 
of  the  Nicaraguan  Subprovince,  J.  ferreirai  is 
closest  only  to  J.  masinoi  Petuch,  Berschauer, 
and  Poremski,  2016  from  the  Utila  Cays  off 
Honduras  (see  Petuch,  Berschauer,  and  Poremski, 
2016),  but  differs  in  being  a  larger  and  broader 
shell,  that  is  noticeably  wider  across  the  shoulder, 
and  in  being  a  much  more  highly-sculptured  shell, 
with  numerous  rows  of  strong  beaded  cords.  The 
Utila  Cays  J.  masinoi  is  more  variable  in  color 
than  is  J.  ferreirai ,  often  being  pink,  lavender,  or 
mixtures  of  pink  and  violet.  The  new  Miskito 
Cays  cone,  on  the  other  hand,  only  exhibits  a 
violet  or  lavender  base  color  and  appears  to  be 
much  less  variable  in  color  pattern.  The  beaded 


cord  sculpture  of  J.  ferreirai  is  also  a  variable 
character,  as  some  specimens  are  relatively 
smooth,  with  a  subdued  corded  pattern,  others 
are  gradational,  with  beaded  cords  on  half  of  the 
body  whorl,  and  others  are  heavily-sculptured 
morphs  like  the  holotype. 

Jaspidiconus  lindapowersae  Petuch  and 
Berschauer,  new  species 
(Figure  3E,  F) 

Description.  Shell  of  average  size  for  genus, 
stocky,  broad  across  shoulder,  with  slightly 
rounded  sides;  spire  proportionally  low, 
subpyramidal,  with  only  slightly  stepped  whorls; 
shoulder  sharply  angled,  bordered  with  large, 
prominent,  rounded  carina;  body  whorl  shiny, 
with  12-13  deeply-incised  spiral  sulci  around  the 
anterior  half;  body  whorl  color  deep  khaki-brown 
or  solid  dark  reddish-brown,  overlaid  with  16-18 
widely-separated  spiral  rows  of  dark  brown  dots 
and  dashes;  small  amorphous  dark  brown 
flammules  and  patches  sometimes  present  on 
body  whorl  (as  in  holotype  shown  here);  anterior 
tip  of  body  whorl  dark  purple-brown;  spire 
brown,  often  with  large  scattered  patches  of 
white  and  darker  brown  (as  seen  on  holotype), 
but  frequently  solid  dark  brown;  shoulder  carina 
marked  with  row  of  large  brown  dashes;  suture 
marked  with  row  of  tiny  dark  brown  dots; 
aperture  proportionally  wide,  dark  purple-brown 
within;  protoconch  (missing  on  holotype)  dark 
brown,  rounded  and  dome-like,  composed  of  2 
whorls. 

Type  Material.  HOLOTYPE  length  19.1  mm, 
width  10.3  mm,  LACM  3491;  Punta  Salinas, 
Peravia  Province,  southern  coast  of  the 
Dominican  Republic,  Greater  Antilles.  Other 
Material  Examined:  4  specimens,  lengths  19.0 
mm  to  21.0  mm,  widths  9.0  mm  to  10.5  mm, 
from  the  same  locality  and  depth  as  the  holotype, 
in  the  research  collection  of  the  senior  author;  3 
specimens,  lengths  16.0  to  22.1  mm,  widths  8.3 
to  10.8  mm,  from  the  same  locality  and  depth  as 
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the  holotype,  in  the  research  collection  of  the 
junior  author. 

Type  Locality.  The  type  lot  of  Jaspidiconus 
lindapowersae  was  collected,  fresh  dead,  on  the 
beach  at  Punta  Salinas,  Peravia  Province, 
southern  coast  of  the  Dominican  Republic. 

Distribution.  At  present,  known  only  from  the 
southern  coast  of  the  Dominican  Republic, 
Greater  Antilles. 

Ecology.  Although  the  type  lot  was  collected  on 
the  beach,  the  adjacent  shallow  water  areas  (the 
probable  habitat  of  the  new  cone)  were 
composed  of  dark-colored  muddy  sand  areas 
with  scattered  beds  of  sea  grasses.  The  new 
species  is  a  faunal  component  of  the  Antillean 
Subprovince  of  the  Caribbean  Province. 

Etymology.  Named  for  Linda  Riley  Powers  of 
Englewood,  Florida,  amateur  naturalist  and 
malacologist,  who  collected  the  holotype  and 
type  lot  at  Punta  Salinas  and  kindly  donated  this 
important  material  to  the  authors. 

Discussion.  With  its  dark  brown  or  khaki-brown 
shell  color  and  prominent  shoulder  carina, 
Jaspidiconus  lindapowersae  resembles  no  known 
congener  in  the  Caribbean  Sea.  The 
morphologically-closest  species  to  J. 
lindapowersae  is  J.  culebranus  Petuch, 
Berschauer,  and  Poremski,  2016,  a  similar  cone 
shell  that  is  endemic  to  Culebra  Island  off  the 
eastern  coast  of  Puerto  Rico.  Although  being 
consistently  a  solid  cream-white  shell  devoid  of 
any  markings,  J.  culebranus  has  the  same  general 
shell  profile  as  the  new  species  and  the  same 
basic  type  of  shell  sculpture.  The  Culebra  Island 
endemic,  however,  has  a  slightly  more  elongated 
shell  with  a  much  higher  and  more  protracted 
spire. 
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Figure  1.  Perotrochus  Species  from  the  Southeastern  Caribbean  and  Brazil. 

A-D  =  Holotype  of  Perotrochus  sunderlandorum  n.  sp.,  height  =  49.1  mm,  diameter  =  59.0  mm;  C  =  macro  image  of  operculum; 

D  =  macro  image  of  selenizone.  E-H  =  P.  atlanticus  Rios  and  Matthews,  1968,  height  =  51.5  mm,  diameter  =  61.3  mm;  G  =  macro 
image  of  operculum;  H  =  macro  image  of  selenizone. 
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Figure  2.  Athleta  Volutes  from  Namibia,  Southwestern  Africa. 

A,  B  =  Holotype  of  Athleta  easoni  n.  sp.,  length  88.6  mm;  C,  D  =  Holotype  of  A.  abyssicola  massieri  Petuch  and  Berschauer,  2017, 
length  52.2  mm;  E,  F  =  A.  lutosa  (Koch,  1948),  length  57.7  mm. 


ISSN  0738-9388 


327 


Volume:  49  THE  FESTIVUS  ISSUE  4 


Figure  3.  Jaspidiconus  Species  from  the  Miskito  Cays  and  Dominican  Republic. 

A,  B  =  Holotype  of  Jaspidiconus  carvalhoi  n.  sp.,  length  =  17.7  mm.  C,  D  =  Holotype  of  Jaspidiconus  ferreirai  n.  sp.,  length  =  20.9  mm. 
E,  F  =  Holotype  of  Jaspidiconus  lindapowersae  n.  sp.,  length  19.1  mm. 
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There  is  a  surprising  lack  of  information  in  the 
literature  on  the  basic  biology  of  Neotropical 
land  snails  (Simone  2006,  Salvador  &  Simone 
2014);  descriptions  of  ecology,  behavior, 
physiology  and  relationships  to  the  rest  of  the 
fauna  are  extremely  scarce.  As  such,  any  new 
piece  of  information  about  this  long  neglected 
group  of  animals  should  be  promptly  shared. 

In  this  regard,  we  report  the  curious  occurrence 
of  Lear’s  macaws,  Anodorhynchus  leari 
Bonaparte,  1856  (Psittacidae),  feeding  on  empty 
shells  of  Megalobulimus  snails 
(Strophocheilidae).  Two  events  were  observed: 
the  first  occurred  in  Euclides  da  Cunha,  on 
August  9,  2012,  reported  by  Lima  et  al.  (2014); 
the  second  event  took  place  in  Canudos,  on  May 
10,  2014,  and  is  reported  here  for  the  first  time. 
In  the  second  event,  the  shells  were  immediately 
collected  afterwards  and  the  material  donated  to 
the  Museu  de  Zoologia  da  Universidade  de  Sao 
Paulo  (MZUSP;  Sao  Paulo,  Brazil),  being 
registered  under  the  catalog  number  MZUSP 
132219.  Both  cities,  Euclides  da  Cunha  and 
Canudos,  are  located  in  the  northeastern  portion 
of  Bahia  state,  Brazil. 

In  the  first  event,  a  Lear’s  macaw  was  observed 
perching  on  a  licuri  palm  tree  (Syagrus  coronata 
(Mart.)  Becc.;  Arecaceae),  manipulating  a 
Megalobulimus  shell  with  its  feet  and  constantly 
handling  it  with  its  beak  (see  Figure  1);  after  the 


bird  noticed  the  observers’  presence,  it  dropped 
the  shell  and  flew  away  (Lima  et  al.,  2014). 

In  the  second  event,  a  group  of  five  macaws 
were  found  under  the  branches  of  an  unidentified 
tree  and  one  of  them  was  manipulating  a 
Megalobulimus  shell  (same  species  as  first  event; 
shell  length  circa  10  cm)  with  its  beak  and  feet. 
At  first  sight,  this  macaw  seemed  to  be  playing 
with  the  shell;  however,  on  a  closer  inspection  it 
became  clear  the  bird  was  breaking  small  pieces 
off  the  shell,  from  an  already-large  hole  it  had 
made.  This  behavior  lasted  five  minutes  until  the 
shell  was  dropped. 

The  peculiar  hole  the  bird  left  on  the  shell  was 
made  on  the  body  whorl  immediately  before  the 
peristome  (see  Figure  2).  Notably,  the  thick 
peristome  per  se  was  not  damaged  (Figure  2). 
The  shell  from  the  first  event,  however,  was 
more  thoroughly  broken  and  hollowed  out, 
having  its  body  whorl  and  columella  completely 
removed  (Figure  1).  This  breakage  pattern  is  also 
caused  by  other  birds  and  possibly  mammals 
(Simone  &  Salvador,  2016).  Lima  et  al.  (2014) 
also  reported  finding  shells  with  this  same 
breakage  pattern  in  the  following  months. 

The  shells  (Figure  2)  compare  extremely  well  to 
Megalobulimus  intercedens  (Martens,  1876),  a 
species  originally  described  from  Bahia. 
Bequaert  (1948),  however,  considered  this 
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species  indistinguishable  from  M.  terrestris  (Spix, 
1827),  which  display  a  large  amount  of 
conchological  variation.  Herein,  we  follow  the 
classification  of  Bequaert  (1948).  Megalobulimus 
terrestris  is  widely  distributed,  ranging  from 
Ceara  state  in  NE  Brazil  to  Santa  Catarina  state 
in  the  southern  part  of  the  country  (Simone, 
2006). 

The  endemic  genus  Megalobulimus  Miller,  1878 
includes  the  largest  land  snails  of  South  America 
(Jaramillo  Roldan  et  al.,  2014),  and  are  thus 
often  colloquially  referred  to  as  “Megasnails”. 
Moreover,  their  shells  are  usually  heavily 
calcified  and  very  sturdy,  often  with  increasingly 
thickened  peristomes  as  the  animals  grow  older 
(Bequaert,  1948;  Fontenelle  &  Miranda,  2012; 
Miranda  et  al.,  2014).  Populations  of 
Megalobulimus  spp.  are  mostly  nocturnal,  little- 
studied  in  the  wild  (Beltramino  et  al.,  2015)  and 
usually  occur  at  low  densities  (Eston  et  al.,  2006; 
Miranda  &  Fontenelle,  2015),  but  might,  as  other 
land  snails,  display  higher  densities  in  regions 
with  calcareous  substrates  (R.B.S.,  personal 
observation).  Calcium  is  one  of  the  most 
important  factors  for  a  land  snail’s  survival 
(Fournier  &  Chetail,  1984;  Barker,  2001)  and 
there  is  a  possibility  of  calcium-poor 
environments  resulting  in  shorter  lifespans  for  M. 
paranaguensis  (Miranda  et  al.,  2014).  The  rocks 
in  the  localities  where  the  present  material  comes 
from  are  mainly  calcareous  (CPRM,  2006). 

As  mentioned  above,  Fima  et  al.  (2014)  were  the 
first  to  point  out  the  consumption  of 
Megalobulimus ’  shells  by  Fear’s  macaws  in  their 
review  of  food  items  consumed  by  these  birds. 
They  suggested  that  macaws  need  this 
supplementary  source  of  calcium,  since  their 
regular  food  items  do  not  have  significant  levels 
of  this  element. 

Calcium  is  an  important  element  for  birds,  as  it 
takes  part  in  numerous  biochemical  reactions  and 
is  the  main  component  of  bones  and  eggshell  (de 


Matos,  2008).  Increases  in  calcium  levels  are 
related  to  the  reproductive  stage  of  female  birds 
(Hochleithner,  1994;  Harr,  2002)  and  empty  snail 
shells  have  been  reported  as  a  calcium 
supplement  prior  to  egg-laying  ( e.g .,  Graveland, 
1996;  Allen,  2004).  Furthermore,  decline  in  snail 
abundance  is  linked  to  deformed  eggshell  and 
lower  viability  of  eggs  and  chicks  in  great  tits, 
Parus  major  Finnaeus,  1758  (Paridae)  (e.g., 
Graveland,  et  al.  1994;  Graveland  &  van  der  Wal, 
1996). 

As  the  scavenging  events  reported  here  took 
place  on  May  and  August,  they  are  not 
necessarily  related  to  reproduction,  which  for 
Fear’s  macaws  take  place  from 
September/October,  when  they  start  to  search  for 
suitable  nesting  spots,  to  April  (Sick  et  al.,  1987; 
Amaral  et  al.,  2005). 

In  any  event,  shells  of  terrestrial  snails  represent 
a  concentrated  source  of  calcium  that  is  readily 
available  to  land  vertebrates.  As  such,  they  could 
potentially  be  an  important  source  of  dietary 
calcium  for  macaws.  Observations  such  as  the 
present  one  are  thus  essential  for  identifying 
future  avenues  of  study.  Further  studies  should 
investigate  whether  shell  consumption  is  simply 
a  calcium  supplement  (proposed  by  Fima  et  al., 
2014,  and  applicable  for  both  males  and  females) 
or  is  exclusive  to  the  reproductive  phase  (mainly 
related  to  eggshell  production  and  thus,  a  female- 
exclusive  behavior). 
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Figure  1.  Left:  a  Lear’s  macaw,  perched  on  a  licuri  palm  tree,  manipulating  a  Megalobulimus  shell.  Right:  researcher  holding  the  same 
shell,  showing  the  resulting  breakage  pattern.  Images  extracted  and  modified  from  Lima  et  al.  (2014). 


Figure  2.  Shells  of  Megalobulimus  terrestris  from  Canudos  (Bahia  state,  Brazil)  after  being 
scavanged  by  a  Lear’s  macaw  (top  row)  and  intact  (bottom  row). 
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Insights  on  the  genus  Callonia  (Mollusca:  Urocoptidae) 
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ABSTRACT  Specimens  of  all  western  Cuban  species  of  Callonia  are  illustrated,  together  with  images 
of  live  animals  and  their  habitat,  followed  by  comments  about  recent  field  work.  The  putative 
relationships  among  species  based  on  the  morphological  characteristics  of  last  whorl  soluteness  and  rib 
shape-orientation  could  be  biased.  Seemingly  ecologic  equivalent  pairs  C.lowei-C.dautzenbergiana  and 
C.elliotti-C.gemmata  are  much  alike  in  external  appearance  although  genetic  similarities,  which  have 
not  yet  been  assessed,  could  be  higher  between  species  sharing  the  same  range.  A  co-occurrence  of 
Callonia  snails  with  blackish  lichen  is  discussed,  raising  the  inference  that  Callonia  use  lichens  as  food 
source. 


KEYWORDS  Mollusca,  Callonia ,  land  snails,  Cuba. 


INTRODUCTION 

The  Urocoptidae  (Pilsbry,  1898),  one  of  the 
oldest  Antillean  land  snails  (Uit  de  Weerd,  2008; 
Uit  de  Weerd  et  al.,  2015),  is  “a  family  of 
terrestrial  pulmonate  gastropods  belonging  to  the 
Urocoptoidea  (formerly  in  the  Orthalicoidea), 
distributed  in  tropical  and  sub-tropical  regions  of 
North  America,  Central  America,  and  the  islands 
of  the  Caribbean.”  (Kabat  et  al.,  2012) 

This  family  is  represented  in  Cuba  by  a  large 
number  of  genera,  species  and  subspecies  ( e.g . 
there  are  between  504  and  633  species  recorded). 
The  number  of  species  is  hard  to  define  due  to  C. 
de  la  Torre  and  P.  Bartsch’s  2008  publication  of 
a  monograph  seemingly  identical  to  earlier 
manuscripts  from  the  1940s.  (Kabat  et  al,  2012) 

Beyond  those  taxonomical  numerical  problems 
there  are  a  number  of  endemic  genera  in  the 
Urocoptidae.  One  of  the  most  morphologically 
interesting  and  aesthetically  pleasing  genera  is 
Callonia  (Crosse  and  Fischer,  1870).  Callonia 


etymologically  meant  “elegant”,  which  aptly 
describes  these  elusive  calciphile  endemic  Cuban 
land  snails. 

Currently  five  species  are  recognized  for  this 
genus:  C.  dautzenbergiana  (Crosse,  1890),  C. 
elizabethae  (Torre  &  Bartsch,  2008),  C.  elliotti 
(Poey,  1857),  C.  gemmata  (Pilsbry,  1927)  and  C. 
lowei  (Torre  in  Pilsbry,  1927).  All  located  on  the 
southwestern  karstic  hills  of  Sierra  de  los 
Organos  driest  part  in  the  Guane  municipality, 
from  Mendoza  (Isabel  Rubio)  to  Sierra  de  Guane, 
in  western  Cuba,  (see  Figure  1  and  5) 

Considered  as  “exceedingly  elongate-conic  shells, 
bearing  hollow  axial  ribs  and  a  trilamellate 
columella”  these  “horn  colored”  or  red-chestnut 
brownish  beautiful  species  were  subdivided  by 
its  external  shell  appearances  (axial  ribs  direction 
and  last  whorls  soluteness).  The  key  established 
for  these  species  indicated  that  ones  with  ribs 
pointed  upward  were  C.  gemmata  and  C.  elliotti, 
in  which  the  last  whorl  in  C.  gemmata  was 
determined  as  “decidedly  solute”.  The  other 
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Figure  1.  Western  Cuban  species  of  Callonia.  A  =  Callonia  dautzenbergiana',  B  =  C.  elizabethae;  C  =  C.  elliotti;  D  =  C.  gemmata ; 
E  =  C.  lowei.  For  diagnostic  purposes  close  up  images  of  ribs  are  positioned  above  the  dorsal  and  ventral  images  of  each  figure. 


species  which  did  not  have  ascendant  axial  ribs 
cusps,  are  C.  dautzenbergiana ,  C.  elizabethae , 
and  C.  lowei  (the  only  species  with  last  whorl  not 
solute).  However,  the  last  two  species  were 
segregated  because  the  solute  portion  of  C. 
elizabethae  “was  extending  over  more  than  one 
whorl.”  Further  defining  features  include  the 
shape  of  the  hollow  ribs.  The  hollow  ribs  shape 
were  subtriangular  (C.  elliotti),  less  triangular  (C. 
dautzenbergiana),  triangular  (C.  gemmata,  C. 
elizabethae)  and  broad  oval  (C.  lowei),  in  all  the 
species  the  upper  whorls  near  the  upper  portion 
of  the  spire  present  low  riblets. 

Until  the  early  20th  century  it  was  relatively  easy 
to  identify  the  only  two  Callonia  published 
( Cylindrella  elliotti  and  C.  dautzenbergiana), 
which  look  very  dissimilar  and  inhabits 
geographically  isolated  ranges.  Both  species 
appeared  in  the  works  of  Poey  (1857),  Pfeiffer 
(1858  and  1869),  Reeve  (1878),  Crosse  (1890), 
Arango  (1890),  Pilsbry  (1898,  1903).  In  1927 


Pilsbry  named  the  other  species  morphologically 
similar  to  Callonia  (under  the  genus  Urocoptis). 

The  Callonia  species  described  by  Pilsbry  in 
1927  were  previously  noticed  to  be  different  by 
various  authors:  C.  dautzenbergiana  (which  was 
seen  as  variety  of  C.  elliotti  by  Poey  and  Pfeiffer), 
C.  gemmata  (which  was  seen  as  variety  of  C. 
dautzenbergiana  by  Pilsbry),  and  C.  elizabethae 
(which  was  seen  as  variety  of  C. 
dautzenbergiana  by  Pilsbry  based  on  Torre’s 
observations). 

The  distribution  of  the  species  from  south  to 
north  follows  this  trend:  C.  gemmata  is  found 
from  Mendoza  to  Sierra  de  Paso  Real  (Pilsbry 
wrote  in  1927  that  Lowe  &  Hand  collected 
specimens  “of  the  caves  near  Mendoza”);  C. 
elizabethae  is  found  in  a  “midpoint”  of  the  west 
side  among  Mendoza  and  Sierra  de  Guane 
(believed  to  be  on  the  west  and  east  of  current 
Suri  town,  however  Pilsbry  in  1927  stated  that 
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specimens  were  collected  by  Lowe  in  “ Sierra  de 
Paso  Real”);  C.  dautzenbergiana  is  found  in 
Sierra  de  Paso  Real  de  Guane  (Hand  in  1926 
found  them  on  a  “Mogote  back  on  the  railroad 
Station”  on  S.  de  Paso  Real  also  known  as 
Cantera  de  Mendoza,  from  which  also  was 
collected  C.  gemmata );  finally  C.  lowei  and  C. 
elliotti  are  found  in  Sierra  de  Guane  and  even  as 
far  as  the  Sierra  de  Gabino-Los  Portales 
vicinities. 

DISCUSSION 

As  earlier  mentioned,  Kabat  et  al.  (2012)  noted 
the  taxonomic  issues  presented  by  the  publication 
of  Torre  &  Bartsch  (2008),  detailing  these 
authors’  failure  to  check  details  quoting  Alina 
Lomba,  who  wrote  that:  “The  technical  revision 
of  the  present  edition  was  focused  on  verifying 
the  adequate  transcription  of  every 
nomenclatorial  act  proposed  on  this  work,  check 
the  right  place  of  illustrations,  complete  the 
bibliographical  references  of  synonyms  and 
verify  the  localities  spelling.”  Unfortunately,  that 
statement  was  far  from  true.  One  of  the 
confusing  predicaments  related  to  Callonia  in 
this  work  was  the  publication  of  Poey’s  name  C. 
elliotti  as  C.  ellioti,  a  mistake  also  extant  in  J. 
Espinosa  Cuban  Landshells  Catalogs  since  1999. 
The  authors,  Torre  and  Bartsch,  should  have 
referred  back  to  the  original  works  of  F.  Poey 
(1857),  Crosse  (1890),  or  Pilsbry  (1903  and 
1927),  all  of  which  were  readily  accessible. 
Further,  the  original  USNM  Urocoptidae 
manuscript  copy  showed  clearly  that  Bartsch 
wrote  the  name  rightly  which  implies  that  the 
Cuban  copy  must  had  the  name  properly 
recorded. 

Another  problem  faced  in  Callonia  is  the  species 
descriptions.  The  only  ones  which  have  “not 
ascendant”  hollow  ribs  are  C.  lowei  and  C. 
dautzenbergiana,  the  others  are  clearly  showing 
upward  tendency  and  ascending  point  ridges. 
Curiously  Torre  &  Bartsch  wrote  clearly  for  C. 


elizabethae  that  “on  the  adult  whorls  the  axial 
ribs  project  very  strongly  as  narrow  hollow 
triangular  cusps.  They  do  not  point  upward  but 
merely  straight  out”,  on  the  other  hand  in  C. 
gemmata  those  “axial  ribs  become  decidedly 
developed,  forming  eventually  on  the  major 
portion  of  the  spire  broad,  somewhat  triangular, 
upward  pointing,  hollow  cusps”.  Nevertheless  in 
the  Species  Key  section  C.  elizabethae  will  be 
relegated  to  the  species  with  axial  ribs  not 
upward  pointed. 

When  looking  at  the  whitish  hollow  ribs  of  these 
species,  it  is  clear  that  C.  gemmata  and  C. 
elizabethae  are  morphologically  similar,  both 
having  triangular  cusps.  After  careful 
examination  of  old  collection  material  and 
specimens  in  the  wild  (in  the  Sierra  de  Paso  Real 
vicinity)  it  became  clear  that  C.  gemmata  can 
display  on  its  last  whorl  significant  deviation 
which  often  resembles  C.  elizabethae;  Pilsbry  in 
1927  noticed  that  C.  gemmata  “have  very  high, 
rather  triangular  ribs,  and  nearly  a  whorl  is  free.” 
(emphasis  added)  (see  Figure  1).  It  is  likely  that 
the  soluteness  condition  found  in  both  C. 
elizabethae  and  C.  dautzenbergiana  led  Torre 
and  Bartsch  to  make  an  erroneous  assumption. 

Interestingly,  the  closeness  of  some  of  these 
species  populations  in  the  analogous  hills,  but 
seemingly  at  different  heights,  attracted  the 
attention  of  collectors,  such  as  J.  B.  Henderson  or 
C.  de  la  Torre,  who  collected  C.  dautzenbergiana 
in  high  cliffs  and  C.  gemmata  at  ground  level  in 
the  same  spot  in  Sierra  de  Paso  Real  de  Guane.  A 
similar  situation  happens  in  the  northern  Sierra 
de  Gabino  as  the  authors  observed  where  C. 
elliotti  is  found  from  the  mid-section  of  the  hill 
(see  Figure  4).and  C.  lowei  is  found  nearby  but 
only  from  the  upper  third  to  the  summit.  When 
Torre  and  Henderson  collected  C.  lowei  they  said 
it  was  on  the  east  side  of  Sierra  de  Guane,  which 
is  correct. 
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C.  lowei  and  C.  dautzenbergiana  appear  to  be 
ecological  equivalents  which  inhabit  the  higher 
altitudes,  and  in  contrast  C.  gemmata ,  C. 
elizabethae  and  C.  elliotti  appear  to  occupy  lower 
altitudes  down  to  ground  level.  As  noted  above, 
C.  lowei  and  C.  dautzenbergiana  also  show  low 
rounded  ribs  while  C.  gemmata ,  C.  elizabethae 
and  C.  elliotti  have  high  triangular  ones.  The 
phylogenetic  relationships  among  these  species 
are  still  unknown  but  C.  lowei  and  C.  elliotti  both 
have  short  ‘necks’  and  live  in  the  same  range, 
and  therefore  they  could  be  more  alike  than  C. 
gemmata,  C.  elizabethae  and  C.  dautzenbergiana, 
which  all  live  in  the  Paso  Real  de  Guane  Range 
areas. 

The  populations  surveyed  by  the  senior  authors 
in  Gabino  hill  since  the  mid-1990s  (C.  elliotti 
and  C.  lowei)  showed  high  densities,  sometimes 
reaching  several  dozen  on  a  square  meter.  A 
review  of  the  collecting  records  in  the  Torre  & 
Bartsch  manuscript  reveals  that  some  Callonia 
species  populations  were  plentiful  (over  680 
specimens  collected  by  Henderson  and  Bartsch 
for  C.  gemmata  in  Mendoza’s  Quarry;  in  addition 
to  dozens  of  lots,  including  one  with  67 
specimens  of  C.  elliotti  collected  by  Henderson), 
however  other  species  were  not  so  abundant 
since  the  early  20th  century  collecting  trips  (C. 
elizabethae,  C.  dautzenbergiana ). 

C.  lowei  apparently  seems  “scarce”  according  to 
Torre  &  Bartsch’s  records  from  USNM. 
However  it  is  well  known  that  H.  E.  Lowe 
collected  “lots  of  them”  and  Pedro  J.  Bermudez 
who  came  after  him  must  collected  many 
specimens  as  well.  It  is  assumed  that  all  of  the 
populations  of  Callonia  species  were  denser  once, 
but  since  the  20th  century  enhanced  human 
influence  has  caused  these  populations  to  decline. 
The  patchiness  of  the  Callonia  populations  make 
their  endangered  status  worse. 

Gabino  Hill  ( see  Figure  2)  is  the  area  from  Sierra 
de  Guane  where  “Cueva  del  Obispo”  (Bishop’s 


Cave)  is  located  (the  original  locality  of  C. 
elliotti  where  Bishop  Elliott’s  son  Stephan  Elliott 
collected  the  specimen  that  Poey’s  described),  C. 
lowei  on  the  other  hand  was  described  from  a 
locality  named  “Cueva  del  Agua”  on  the  east  side 
of  Sierra  de  Guane.  The  caves  are  not  an 
uncommon  finding  in  karstic  hills  that  look  like 
Swiss  cheese  due  to  all  of  the  holes;  it  is 
presumed  that  both  caves  in  Sierra  de  Guane 
were  close,  (see  Figure  3)  Lowe  was  the  collector 
of  C.  lowei  on  “the  other  side  of  Sierra  de 
Guane”  (Hand,  1926),  but  Pilsbry  in  1927  stated 
that  “Mr.  Lowe  was  so  lucky  as  to  find  a  related 
but  clearly  distinct  species  in  one  place  in  the 
same  mountain,”  which  supports  our  findings. 


Figure  2.  Gabino  Hill  is  the  area  from  Sierra  de  Guane,  Cuba. 
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Figure  3.  Callonia  elliotti  on  Gabino  Hill,  Sierra  de  Guane,  Cuba. 


Rock  surface  linked  urocoptids  can  be  seen  on 
walls  and  cliffs  or  isolated  outcrops,  but  not  all 
species  are  able  to  endure  in  warmer 
temperatures  under  sunlight  exposed  to  opened 
areas.  Some  species  prefer  shade  or  humid  places 
environs.  Callonia  seems  to  prefer  rough 
textured  rocky  surfaces  and  mogotes  areas  where 
the  rain  streams  create  an  environment  where  its 
food  supply  grows.  The  ostensible  relationship  of 
C.  elliotti  and  C.  lowei  on  Gabino  hill  with 
certain  blackish  lichen  observed  through  several 
field  trips  supports  the  theory  that  those  lichens 
are  the  main  food  source  of  Callonia  on  those 
Guane  hills.  Hopefully  someday  a  lichen  expert 
will  identify  the  samples  gathered.  Little  is 
known  about  the  ecology  of  Callonia  and  a  study 
of  these  lichens  would  be  a  good  starting  point. 
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Figure  4.  Live  animal  of  Callonia  elliotti  crawling  on  rock  surface  at  Gabino  Hill,  Sierra  de  Guane,  Cuba. 
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Figure  5.  Recently  collected  Cuban  species  of  Callonia.  A  =  Callonia  elizabethae;  B  =  C.  elliotti;  C  =  C.  gemmata;  D  =  C.  gemmata  - 
“long  necked”  form;  E  =  C.  lowei. 
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Have  a  shell  collection  you  would 
like  to  donate  to  The  San  Diego 
Shell  Club? 

The  San  Diego  Shell  Club  is  interested  in  your 
shell  collection.  As  a  501c(3)  organization,  all 
donations  to  our  Club  may  provide  a  tax  write¬ 
off.  When  we  receive  a  donation  we  provide  a 
letter  describing  the  items  that  may  be  used 
when  filing  your  taxes.  While  we  cannot 
provide  a  value,  donations  of  up  to  $5,000  do 
not  require  a  written  appraisal.  Since  tax  laws 
change  regularly  we  recommend  that  you  check 
with  your  tax  accountant  before  relying  on  any 
information  provided  in  here.  We  are  interested 
in  all  types  of  shells,  marine  or  land  and  all 
genera  and  species,  books  on  shells  as  well  as 
items  related  to  shells  such  as  artwork,  storage 
cases  and  tools.  Your  items  will  be  used  to 
generate  income  to  support  the  Club’s  efforts  in 
continuing  Public  education  about  shells  and 
conservation  of  marine  life  throughout  the 
world.  If  you  would  like  to  donate,  please 
contact  Dave  Waller,  SDSC  Acquisition 
Chairperson,  at  dwaller@dbwipmg.com  to 
schedule  a  time  to  discuss  charitable  gifting. 


CLUB  NEWS 

August  2017  -  West  Coast  Shell  Show 

In  lieu  of  having  a  general  meeting  in  August  the  Club  hosted  the  West  Coast  Shell  Show  again  this  year.  See 
article  on  page  341. 

September  Party 

Our  annual  end  of  summer  party  was  graciously  hosted  by  Jeanne  and  Don  Pisor  at  their  beautiful  home  in  San 
Diego.  See  article  on  p.  344 

October  General  Meeting 

Our  October  meeting  was  held  on  October  14,  2017,  at  one  of  our  member’s  homes,  David  Waller’s  home,  with  a 
presentation  by  Dr.  Paul  Tuskes  about  the  Galapagos  Islands.  Paul’s  lovely  and  talented  wife  Dr.  Ann  Tuskes 
assisted  with  the  presentation  and  ably  handled  the  audio-visual  technical  problems.  The  proposed  slate  of  officers 
for  the  Club  for  the  calendar  year  2018  was  presented  to  the  members  in  attendance.  There  was  food,  beverages, 
and  shells  to  be  had  by  all.  Special  thanks  to  David  and  Viviane  Waller  for  hosting  and  for  letting  the  Club  utilize 
their  home  on  such  short  notice  for  this  meeting. 

Shell  Acquisitions 

The  San  Diego  Shell  Club  has  recently  acquired  shells  from  old  collections  which  will  be  featured  in  future 
auctions  for  the  benefit  of  our  members.  There  are  some  classic  rarities  and  uncommon  shells  -  don’t  miss  out! 
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Conchologists  of  America  2017  Conference  in  Key  West 

David  B.  Waller 

505  Willowspring  Drive,  Encinitas,  California  92024 
dwaller@dbwipmg.com 

Well  it  was  a  blockbuster  for  the  Conchologists  of  America  at  their  conference  in  Key  West.  David 
Berschauer  and  I  attended  on  behalf  of  the  San  Diego  Shell  Club  and  gave  a  presentation  about  our 
Club  hosting  the  COA  2018  event  in  San  Diego  next  year.  Twelve  of  our  Club  members  were  in 
attendance  and  wore  matching  shirts  advertising  the  COA  2018  event  in  San  Diego.  There  were 
about  250  attendees,  a  series  of  great  presentations  and  a  large  number  of  rare  and  exceptional 
specimens  up  for  the  verbal  and  silent  auctions  from  the  world  renowned  Frederic  Weiss  Collection, 
which  was  recently  donated  to  the  COA  in  late  20 1 6. 

Some  of  the  key  highlights  of  the  auction  were:  Austrotrophon  cataliensis  (I.  Oldroyd,  1927)  88.2 
mm,  Cypraea  tessulata  (Swainson,  1822)  41.8  mm,  Morum  exquisitum  (A.  Adams  &  Reeve,  1858) 
34.5  mm,  Morum  veleroae  (Emerson,  1968)  34.5  mm,  Trophonella  longstaffi  (Lightfoot,  1786) 

61.9  mm,  Cymbiola  thacheri  (McCoy  1868)  131.2  mm,  Amoria  grayi  kawamurai  (Habe  1975) 
112.2  mm,  Chicoreus  loebbeckei  (Swainson,  1833)  83.4  mm,  and  Entemnotrochus  rumphii 
(Schepman,  1879)  196.5  mm.  All  of  these  specimens,  including  about  a  hundred  and  ten  or  so 
shells,  sold  for  a  record  total  income  from  the  verbal  auction  alone  of  approximately  $82,000.  The 
silent  auctions  also  had  rare  and  exceptional  shells  offered  with  a  substantial  amount  of  activity 
from  the  members  breaking  yet  another  record  for  silent  auction  proceeds  of  approximately 
$30,000.  Wow,  what  a  show! 


Figure  1.  Paul  Callomon  as  auctioneer  Figure  2.  Harry  Bedell  at  one  of  the  silent  auctions 
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West  Coast  Shell  Show  2017 

David  P.  Berschauer 

25461  Barents  Street,  Laguna  Hills,  California  92653 
shellcollection@hotmail.com 


Our  Club  put  on  another  fantastic  shell  show  on  August  26th  to  27th,  2017  in  Room  101  of  the  historic 
Casa  del  Prado  building  in  Balboa  Park,  San  Diego,  California,  Attendance  was  once  again  free  to 
the  public.  Set  up  and  judging  took  place  on  Friday  night,  and  the  shell  show  was  open  to  the  public 
all  weekend.  An  estimated  400  to  500  people  attended  the  shell  show  on  Saturday,  and  around  350 
attended  on  Sunday.  There  were  dozens  of  exhibits,  dealer  tables,  two  scientific  presentations,  and  a 
Club  table  “manned”  by  volunteers  from  the  San  Diego  Shell  Club  -  selling  “dollar”  shells,  custom 
design  Club  pins,  mugs  and  our  publications.  A  big  thank  you  to  all  who  volunteered!  All  children 
who  attended  were  given  a  free  shell  -  a  fact  not  lost  on  their  parents  in  this  day  and  age. 


Figure  1.  New  young  shelters  getting  free  shells. 


Figure  2.  The  dealers’  tables  were  very  active. 


The  following  trophies  and  ribbons  were  awarded: 


Trophies: 

Festivus  Trophy 
CO  A  Award 

Shell  of  the  Show  -  Self  Collected 

Shell  of  the  Show  -  Any  Manner 

Wes  Farmer  Award  for  Educational  Excellence 


Ribbons: 

Best  Student  Award 

Regional  Award 

Single  Species  Exhibit  Award 


Dave  Waller  (J.  Jackson  Exhibit) 

Roger  Clark  {N.  heros  Exhibit) 

Roger  Clark  ( N .  heros ) 

Leo  Kempczenski  (Z.  jecmiana  -  golden) 
1st  =  Phil  Liff-Grieff  (Fossil  Mollusca) 

2nd  =  Scott  Zaragaza  (Bradybaenidae) 

3rd  =  Paul  Tuskes  (Local. Clams/Predators) 

1st  =  Morgen  Lindahl  (Treasure  chest) 

1st  =  David  Berschauer  (Panamic  Shells) 

1st  =  Roger  Clark  (N.  heros  Exhibit) 
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Family  in  a  Region  Award 
Single  Family  (Major)  Award 
Single  Family  (Minor)  Award 
Single  Genus  Award 
Artistic  Division  Award 


1st  =  Scott  Zaragaza  (Bradybaenidae/  PI) 
1 st  =  Leo  Kempczenski  (Cypraeidae) 

1st  =  David  Berschauer  (Haliotidae) 

1 st  =  Scott  Zaragaza  ( Amphidromus) 

1st  =  Lisa  Lindahl  (“Close  Encounters”) 


Judge’s  Special  Merit  Awards 
(In  no  particular  order) 

Exhibitor’s  Choice  Awards 
(Most  votes  -  5  per  exhibitor) 


Figure  3.  Jill  and  Todd  Spofford 


1 .  David  Berschauer  (Trophons) 

2.  Leo  Kempczenski  (Guam  Cyps) 

3.  Roger  Clark  (W.  Coast  Chitons) 


1st  =  Scott  Zaragaza  (P.I.  Landsnails) 
2nd  =  Dave  Waller  (J.  Jackson  Exhibit) 
3rd  =  Larry  Buck  (Red/White/Blue  Abs) 


Figure  4.  Catherine  Wiggins 


Figure  5.  Lisa  Dawn  Lindahl  and  Viviane  Waller 


Figure  6.  Charles  Powell  and  his  daughter  Teresa  Powell  Duff 
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Figure  7.  Some  of  our  winners.  Top:  Roger  Clark,  Scott  Zaragaza,  and  the  Haliotidae  of  the  World  exhibit. 
Bottom:  Phil  Liff-Grieff,  David  Waller,  and  Leo  Kempczenski. 
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September  Party  at  Don  &  Jeanne  Pisor’s  Home 


David  P.  Berschauer 

25461  Barents  Street,  Laguna  Hills,  California  92653 
shellcollection@hotmail.com 


The  Club’s  annual  end  of  summer  party  took  place  this  year  on  September  16,  2017,  at  Don  and 
Jeanne  Pisor’s  beautiful  home  in  San  Diego.  As  the  event  was  a  “potlatch”  members  brought  some 
tasty  home  made  dishes,  deserts  and  beverages.  Food  was  enjoyed  outside  in  the  Pisor’s  peaceful 
garden.  Bruno  Briano  of  Femorale  /  Latiaxis  came  all  the  way  from  Italy  to  joint  and  visit  with 
members.  Members  brought  shells  to  show,  share,  trade  and  sell.  A  good  time  was  had  by  all.  Some 
photos  are  included  here  for  those  of  you  who  missed  this  auspicious  day.  Thank  you  Jeanne  &  Don! 


Figure  1:  Left  to  right:  Nancy  Hale,  Jill  Spofford,  Todd  Spofford,  David  Waller,  Jill  &  Todd  Spofford,  Don  Pisor, 
Dennis  &  Laura  Willoughby,  Larry  Buck,  Bruno  Briano,  and  David  Waller. 
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SHELL  TRIP 


Got  shells?  You  need  to  keep  them  organized. 
Collection  Management  System  is  a  museum 
style  database  program,  which  enables  a 
collector  to  keep,  organize,  and  maintain  the 
individual  records  and  data  in  a  readily 
accessible  form.  The  program  is  easy  to  use  and 
is  menu  driven.  Allows  you  to  work  with  any 
systematic  collection,  print  reports  and  labels. 
www.shellcollections.com  or  FB  for  more 
information.  CD  or  downloadable  version 
available. 


i*l  Moncompte  rj  Deconnexion 


http://thelsica.coni 

Coquillagcs  de  collection 

Devise:  r- / 


BOUTIQUE 


QUI EST  THELSICA  ? 


n  CeBesticn  Management  System  CLOOAQ  Benehauet  CcStecttcn  cd  3 

He  Update  Reports  Help  Exit 


0 Article- 0,00 € 


/  NOUVEAUX  COQUILLAGES 


rusty  annulus.^..... 

Aujourd’hul  je  suls  retoume  dans 
mon  spot  secret  ou  vivent  fes 
fame  uses  annulus  rouge  ■  Rusty 
annulus" ..  jc  pcux  vous  dire  qu' 
elles  sont  de  plus  en  plus 
dlfflclles  a  trouver..  Elies  vivent 
aux  pleds  des  radnes  des 
paletuviers,  dans  la  boue  et  nous 
ne  pouvons  atteindre  la  zone  qu' 
a  la  maree  basse._  de  plus  c  est 

Voirtous  les  albums 


Selectionner  votre  langue. 

Bl 


SterwenueL 


Thierry  vulliet' 


voir  toutes  les  actus 


Phasmoconus  (Fulgiconus) 
santinll 

jjpKj  UmOilia  hcsitata 
|  portlandensls 


Florida  Seashel/s  &  Fossils  LLC 

813  SW33RD  RD  TER 
CAPE  CORAL  EL.  33914-4763 
TeU(239)541-8535 


Melanie  E.  Briskin 
President 


High  Quality  Specimen  &  Fossil 
Seashells,  Corals,  Sharks  Teeth, 
Decorative  Items,  Supplies  &  Books 
For  the  Discriminating  Collector. 


Flaseafossils@aol.com 

http:llwww.floridaseashellsandfossils.com 


PHILLIP  CLOVER 

Dealer  in  Worldwide 

Specimen  \  u  D*  Sea  Shells 
Since  1960  Specializing 

In  Ancilla,  Cancillaria,  Conus,  Cypraea, 
Marginella,  Mitra,  Latiaxis,  Morum,  Typhis, 
Voluta  and  Out-of-Print  Shell  Books 
PH/FAX#  707-996-6960  Free  lists 
Email:clovershells@juno.com 
P.O.  Box  339  -  Glen  Ellen,  CA  95442 


Volume:  49 


THE  FESTIVUS 


ISSUE  4 


g/5 

Be  a  member  of  AFC,  the  French  Conchological  Association 
and  receive  free  our  quarterly  magazine 

and  its  supplement  Xenophora  Taxonomy ,  enjoy  our  various 
Shell  Shows  in  France  all  over  the  year. 

Association  Fran^aise  de  Conchyliologie 
2  square  La  Fontaine 
75016  Paris  -  France 

Visit  our  site  www.xenophora.org 


Subscription  Europe :  55  euros 
Other  countries  :  65  euros 
Pay  by  Paypal  at  souscription@xenophora.org 


Calendar  membership  (Jan  -  Dec)  =  $25  (USA) 
Postal  surcharges:  +  $5  for  USA  first  class, 
Canada  &  Mexico  +  $5,  other  nations  +  $15 


New  members  apply  to  Doris  Underwood,  Membership  Director 
7529  Ensemble  Lane 
Melbourne,  FL  32940-2603 
USA 

dunderwoodl3@cfl.rr.com 

Quarterly  Journal  of  the  Conchologists  of  America,  Inc. 


Club  Conchylia, 

German  Shell  Collector's  Club 


Our  journals: 

@  Conchylia 
f  Mitteilungen 
I  Acta  Conchyliorum 

Yearly  subscription  rate:  50.-  € 
Further  informations: 

www.club-conchylia.de 

Dr.  Manfred  Herrmann 
Ulmenstrasse  14 
D-37124  Rosdorf 
e-mail:  club-conchylia@gmx.de 
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AUGUST  25-26  2018 

CASA  DEL  PRADO 


1650  EL  PRADO,  BALBOA  PARK,  SAN  DIEGO,  CA  92101 
ROOM  1 0 A  |  SATURDAY  9A-7P  |  SUNDAY  9A-7P 


Limited  Edition  2018  San  Diego  Shell 
Club  pin.  The  San  Diego  Shell  Club’s 
custom  designed  pin  for  2018  honors 
the  Club  hosting  the  COA  in  San 
Diego  in  San  Diego  next  fall.  Artwork 
by  our  lovely  and  talented  Club  artist 
Lisa  Dawn  Lindahl;  used  with 
permission  of  the  artist.  Get  yours 
while  supplies  last!  $15  each  plus 
shipping  and  handling,  (Add  8%  sales 
tax  in  California) 


Order  your  San  Diego  Shell  Club  collectible  mugs  in  our  new  design  for  2018  -  while  supplies  last.  $15  each,  plus  8% 
sales  tax  and  shipping  at  actual  costs.  These  1 1  ounce  mugs  are  great  for  coffee,  tea  or  hot  cocoa  anytime.  We  accept 
PayPal  for  your  convenience.  See  www.sandiegoshellclub.com 
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The  Broward  Shell  Club 
proudly  presents  the 


r-"~ — 1  i  l 


ANNUAL 

BROWARD  SHELL  SHOW 

j  tifu! 

Th°u!jaunndu S4*lhi*"°rld 

anJ around  %r  sa* 

S^fUE  PRlZE 

OPEN  FREE 

to  the  Public 

SATURDAY 
JAN  13,  2018 
10AM-6PM 
SUNDAY, 

JAN  14,  2018 
10AM-4PM 


EMMA  LOU  OLSON  CIVIC  CENTER  954-786-4111 
1801 NE  6TH  STREET  •  POMPANO  BEACH.  FLORIDA  33061 


NEW  BOOK 

by  Dr.  THACH 
ISBN:  978-0615-703084 

1 ,3 14  New  Records  of 
Vietnam  shells  in  1 66 
color  plates,  261  pages. 

12  Hybrids,  12new  species. 
Size  8.5”xl  1”  Hard  cover. 
Price  99USD.Please  contact 
kurodash@dng.vnn.vn 
Fax:  0084  583  824  120 

No  267  Thong  Nhat,  Nhatrang,  Vietnam 


Back  cover:  Apertural  view  of  holotype  of  Perotrochus 
sunderlandorum  Petuch  &  Berschauer,  2017  (described  in 
this  issue).  Photo  by  David  P.  Berschauer,  used  with 
permission.(Cover  artistic  credit:  Rex  Stilwill) 


